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DATA PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

■ I - ■ " ~ — ~ '■ 

1. Field of the Invention 

The present invention relates to a data processing 
apparatus for acquiring via a communication line, data saved by 
5 a control appliance having a storage apparatus such as a 
plurality of programmable logic controllers (hereinafter 
referred to as a "PLC") and programmable controllers 
(hereinafter referred to as a "PC") connected to each other, 
and for storage, acquiring, and writing the data in useful 
10 formats . 

2. ' Description of the Related Art 

Fig. 44 is a block diagram for showing an arrangement 
of a conventional data acquiring/storing apparatus. In this 
drawing, reference numeral 1 shows a control apparatus for 
15 controlling an appliance connected thereto. To this control 
apparatus 1, a CRT2 functioning as a display unit, a keyboard 
3 functioning as an input unit, and a control appliance 4 
containing a plurality of PLCs and a plurality of PCs are 
connected. 

20 Within the controller 1, there are provided a CPU ll 

for executing a user program, a memory. 12 for storing a user 
application program, an auxiliary storage unit 13 having a 
database formatted storage file 131 for storing data acquired 
from the control appliance 4, an interface 141 for interfacing 
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to the CRT2, another interface 142 for interfacing to the 
keyboard 3, and also a further interface 143 for interfacing to 
the control appliance 4 . 

The conventional data acquiring/storing apparatus is 
5 arranged in the above-described manner. In this data 
acquiring/storing apparatus, for instance, the database 
formatted storage file 131 is formed inside the auxiliary 
storage unit 13 in accordance with the user application program 
formed by the user himself, and then the data acquired from the 

10 control appliance 4 is stored into this storage file 131. 

The conventional data processing apparatus is arranged 
as described above, and the user himself must produce the user 
application program in order to form the storage file for 
storing therein the necessary data acquired from the control 

15 appliance. Therefore, this user programming work would require 
huge amounts of workload, tie, and knowledge, so that the 
efficiency of programming work would be lowered, but also a 
plenty of workload would be required to correct the user 
application program, A similar heavy workload is required to 

20 produce such programs, i.e., setting of conditions used to 
acquire the data from the control appliance, and setting of the 
production instruction to the control appliance, and also to 
form a descriptive file used to store write data to be written 
into the control appliance. No one can readily perform this 

25 work. 
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Also, Iri order that tlTe~d"a'tra~acqtil^ from the control 
appliance is made as a suitable data format for the user, a 
^ further fine setting work should be carried out, resulting in 

a further heavy workload. 
5 Moreover, as to setting of the data transmission 

between the control appliance and the data processing 
apparatus, this setting work cannot be easily performed by the 

— user. 

In such a case that a plurality of control appliances 
^ 10 are connected to the data processing apparatus while 

transmitting the data, there is another problem that this data 
transmission would require a plenty of time. 

— ' Also, even when the end riequest for notifying the end 

I 

of data processing is inputted, this data processing apparatus 
^ 15 does not execute the end processing in response to this end 

request unless predetermined waiting time has passed. 
Accordingly, the response characteristic to the end request 

— would be deteriorated. 

^ SUMMARY OF THE INVENTION < 

20 The present invention has been made to solve the above- 

described problems, and therefore, a primary object thereof to 

— provide a data processing apparatus capable of readily setting 
a data processing operation by a user himself- 

^ A secondary object of the present invention is to 

25 provide a data processing apparatus capable of storing therein 
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datra acqllired f rc^^^ control appliance" in an~easy-usable format 
without reprocessing this data. 

Furthermore, a third object of the resent invention is 
to provide a data processing apparatus capable of reaching the 
5 number of data to be transmitted between the control appliance 
and the data processing apparatus • 

In addition, a fourth object of the present invention 
is to provide a data processing apparatus capable of having a 
better response characteristic to an end request • 

10 A data processing apparatus, according to the present 

invention, comprises: storage format setting means for setting 
a storage format in an interactive manner in order to store 
acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; storage file forming means 

15 for forming a storage file used to store said acquisition data 
based upon the storage format set by this storage format 
setting means; and storage means for storing the acquisition 
data acquired from said control appliance in the storage file 
formed by this storage file forming means in accordance with 

20 the storage format set by said storage format setting means,. 

Also, a storage processing apparatus of the invention 
comprises : descriptive format setting means for setting a 
descriptive format in an interactive manner in order to store 
acquisition data in an arbitrary format, acquired from a 

25 control appliance connected thereto; descriptive file forming 
means for forming a descriptive file based upon the descriptive 
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fomat-set-by-thi-s- descriptive-format- set-tin and write 

means for writing write data to said control means into the 
descriptive file formed by this descriptive file forming means . 

One of the storage means and the write means processes 
. 5 the acquisition data acquired from the control appliance, or 
the write data to be written into the control appliance in a 
preselected format by employing a designated condition formula, 
and thereafter stores or describes the processed data. 

One of the acquisition data acquired from the connected 
10 control appliance and the write data for the connected control 
appliance is simultaneously set by the storage format setting 
means or the descriptive format setting means. 

Also, another data processing apparatus of the 
invention comprises: acquisition data setting means for setting 
15 a condition used to acquire acquisition data from a control 
appliance connected thereto; and data acquiring means for 
acquiring the acquisition data from said control appliance 
based upon the condition set by this acquisition data setting 



20 



means . 



The acquisition data acquired from the control 
appliance by the data acquiring means is compared with 
predetermined monitor comparison data to thereby store a 
history when said acquisition data is coincident with said 
monitor comparison data. 
25 Further, the data processing apparatus of the invention 

comprises: a production instruction data file for storing 
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therein production instruction data on which processing 
conditions for each of products manufactured by the connected 
control appliance have been described; comparing means for 
comparing a specific item of the production instruction data 
5 stored in this production instruction data file with the 
acquisition data acquired from the control appliance; and 
production instructing means for instructing said control 
appliance to start a production when said comparing means 
judges that said acquisition data corresponds to the specific 
10 item- of said production instruction data based upon said 
production instruction data corresponding to said acquisition 
data . 

Also, the data processing apparatus of the invention 
comprises editing means for editing the condition data for the 
15 data acquisition set so as to acquire the acquisition data from 
the connected control appliance in unit of said connected 

ill 

control appliance . 

The acquisition data acquired every control appliance 
are restored in correspondence with the conditions set by said 

20 acquisition data setting means. ' 

Also, the data processing apparatus of the invention 
comprises: a waiting time registering unit for registering 
therein waiting time in order to interrupt a data processing 
operation; and an end request accepting unit for subdividing 

25 said waiting time every preselected time interval, and for 
judging as to whether or not an end request is inputted, which 
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i7ist:ruct's--"an — e-nd"" of — the— data — processing —operation, every 

subdivided time interval; in which: whert said end instruction 
_ accepting unit judges such that the end request is entered, the 

data processing operation is accomplished. 
5 The above and other objects and features of the present 

invention will be more apparent from the following description 
taken in conjunction with the accompanying drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a block diagram showing an arrangement of a 
10 data processing apparatus having an acquisition/storage 
function according to an embodiment of the present invention; 

— Fig. 2 is a screen arrangement diagram showing a screen 
arrangement of a display* screen displayed on a CRT based upon 
a storage format setting program; 

is Fig. 3 is a conceptional drawing indicating a, setting 

data file for storing data indicative of a storage format of a 
^ storage file set by way of an interactive manner; 

Fig. 4 is a diagram representing a database formatted 
storage file; 

20 Fig. 5 is a diagram indicating a condition of a storage 

file of acquisition data acquired when the data is coincident 

— with a trigger condition; 

Fig. 6 is a diagram showing device data stored in a 
^ control appliance at a certain time instant; 
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Fig": — 7~is~ a~"f~l'Ow~chart "Showing" operations — when an 

operator sets, a storage format of a storage file in an 
interactive mariner; 

Fig. 8 is a flow chart representing operations when 
5 data is acquired from a control appliance based upon a setting 
data file and an acquisition/ storage program; 

Fig. 9 is a block diagram showing a function of a data 
describing/writing apparatus according to an embodiment of the 
present invention; 
10 Fig. 10 is a screen arrangement diagram showing a 

screen arrangement of a display screen displayed on a CRT based' 
upon a descriptive foannat setting program; 

Fig, 11 is a concept ional , drawing indicating a setting 
data file for storing data indicative of a descriptive/format 
15 of a descriptive file set by way of an interactive manner; 

Fig. 12 is a diagram representing a database formatted 
descriptive file; 

Fig. 13 is a diagram indicating a condition of a 
descriptive file of writing dqita acquired when the data is 
20 coincident with a trigger condition; i * 

Fig. 14 is a diagram showing device data stored in a 
control appliance 4 at a certain time instant; 

Fig. 15 is a flow chart showing operations when an 
operator sets a descriptive format of a descriptive file in an 
25 interactive manner; 
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— Fig 1-6 -is -a— fiow -chart- ~representi-ng— operations" when 
data is writing into a control appliance based upon a setting 
_ data file and a converting/writing program; 

Fig. 17 is a block diagram showing an arrangement of a 
"5 data processing apparatus having a data retrieving/production 
instruction function according to an embodiment 1 of the 
present invention; 

^ Fig, 18 is a screen arrangement diagram showing a 

screen arrangement of a display screen displayed on a CRT based 

^ 10 upon a data retrieving/production instruction condition setting 
program; 

Fig. 19 is a conceptional drawing indicating a setting 

— data file set by way of an interactive manner; 

Fig. 20 is a diagram representing a previously formed 
15 production instruction data file; 

Fig. 21 is a flow chart indicating operation of a 
retrieving/production instruction function by a controller; 

— Fig* 22 is a block diagram indicating a function of a 
data writing apparatus according to an embodiment of this 

20 invention; , 
Fig. 23 is a conceptional diagram representing a 
setting data file set in an interactive manner based upon a 

— writing data setting program; 

Fig. 24 is a diagram showing a database formatted 
25 production instruction data file; 
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Fig. 25 is a flow chart for representing operations of 
the production instruction data writing function by a 
controller; 

Fig. 26 is a block diagram showing an arrangement of a 
5 data processing apparatus having an acquisition/storage 
function according to another embodiment of the present 

invention; ' 

Fig. 27 is a diagram indicating acquiring data set in 
an interactive manner based on a storage format setting 
10 program; 

Fig. 28 is a file for storing accumulation time, elapse 
time, and numbers, obtained when device data acquired from a 
control appliance 4 formed inside a storage file 131 is made 
coincident with a predetermined comparison value; 
15 Fig. 29 is a flow chart representing operations when 

data from a control appliance is acquired based on a setting 
data file and an acquisition/storage program; 

Fig. 30 is a block diagram showing an arrangement of a 
data processing apparatus having a data acquisition function 
20 according to an embodiment of the present invention; 

Fig. 31 is a diagram showing only data about "read 
destination control appliance name", "read device name", and 
"devicie No." among data stored in a label; 

Fig. 32 is a diagram showing data about contents of a 
25 table into which a relationship between each of communication 
means, a control appliance, and a device are stored; 
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- Fig. 3-3"rs"a"flow-chart-indicating~a-proGess operation 
of a controller; 

_ Fig. 34 is a flow chart showing a process operation of 

label editing means; 
^ 5 Fig. 35 is a flow chart showing a process operation 

when necessary data is acquired from communication means with 

reference to a table by data acquiring means; 
^ Fig. 36 is a block diagram showing an arrangement of a 

data processing apparatus having a trigger condition 
10 rearranging function according to an embodiment of the present 

invention; 

Fig, 37 is a block diagram showing an arrangement of a 

— PLC data table; 

Fig. 38 is a block diagram showing an arrangement of a 

15 trigger data storage table; 

Fig. 39 is a diagram indicating a content of a label in 

detail; 

— Fig. 40 is a flow chart showing a process operation of 
trigger condition reading means; 

20 Fig, 41 is a block diagram showing an arrangement of a 

data processing apparatus having waiting means according an 
embodiment of the present invention; 
_ Fig, 42 is a block diagram showing an arrangement of 

the waiting means; 

^ 25 Fig- 43 is a flow chart representing operations of the 

waiting means according to this embodiment; and' 
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Fig.~44~is~a~blx>ck-di-agram~representi 

of the conventional data processing apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
( Embodiment 1 ) 

5 Referring now to Fig. 1 to Fig. 8, a data 

acquiring/storing method according to an embodiment of the 
present invention will be described. 

Fig. 1 is a block diagram for representing an 
arrangement of a data processing apparatus having an 

10 acquisition/storage function according to an embodiment of the 
present invention. In this drawing, reference numeral 1 shows 
a control apparatus (controller) for controlling an appliance 
connected thereto. To this controller 1, a CRT2 f\;nctioning as 
a display unit, a keyboard 3 functioning as an input unit, and 

15 a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 

Within the controller 1, there are provided a CPUll for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 

20 application program and the preset control program, an 
auxiliary storage unit 13 having a storage file 131 
corresponding to a first storage file with a database format 
which stores data acquired from the control appliance 4 , and 
also having a setting data file 132 for storing therein a 

25 storage format of the storage file 131, an interface l4l for 
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interfacing to the CRT2, another interface 142 for interfacing 
to the keyboard 3, and also a further interface 143 for 
interfacing to the control appliance 4. , 

It should be noted that the control program stored in 

5 the memory 12 contains a storage format setting program 12a and 
an acquisition/storage program 12b. The storage format setting 
program 12a corresponds to a storage format setting means 
capable of setting a desired storage format of the storage file 
131 by employing the keyboard 3 and a mouse by an operator in 

10 an interactive manner displayed on the CRT2 . The 
acquisition/storage program 12b corresponds to a storage means 
for storing therein a data acquiring method, a data processing 
method, and a data storing methods 

Fig. 2 schematically shows a screen arrangement for 

15 representing a display screen of the CRT2 displayed on a 
storage format setting program 12a. 

lii 

In this drawing, reference numeral 21 indicates a main 
display screen. On this main display screen 21, a file name of 
the storage file 131 set into the auxiliary storage unit 13; a 

20 trigger monitoring interval corresponding to an interval us,ed 
to monitor a trigger condition for acquiring the data from the 
control appliance 4; and also the acquisition data number used 
to determine how many data is acquired are set. Reference 
numeral 22 indicates a trigger condition setting screen. A 

25 station number, a device type, the niimber of this device, and 
a device state, constituting a trigger condition used to 
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acquire the aata7~"are ~s"etr~on 
screen 22 . , 

Reference numeral 23 shows an acquiring data/storage 
foannat setting screen used to set which data is acquired, and 
5 further how to store the data acquired from the control 
appliance 4, On this acquiring data/storage format setting 
screen 23, the following items are set, namely, an acquisition 
data name for designating a name of data to be acquired; a 
station number of the control appliance 4 from which the data 

10 should be acquired; a device type; and a head device number for 
designating which device is started within the device type/ 
Furtheimore, there are a device number for designating how many 
device data are acquired fromi the head device No.; an 
acquisition type for designating a type of acquired device; a 

15 process formula for setting how to process the acquired data 
based upon a formula using the four basic arithmetic 
operations; and a storage format for designating a format used 
when the processed data is stored. Reference numerals 23a, 
23b, 23c are screens for setting how to acquire/store the 

20 acquiring data in response to the acquired data number set loh 
the main display screen 21. 

Fig. 3 is a conceptional diagram for showing a set data 
file 132 for storing data indicative of the storage format of 
the storage file 131 set in the interactive manner (see Fig. 

25 2). In this drawing, reference numeral 132a shows a main table 
for indicating the content set on the main display screen 21, 
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reference-numeral l-32b -is a trigger edndit-i on-table- for showing 

the content set on the trigger condition setting screen 22, and 
reference numeral 132c is an acquiring data table for showing 
the content set on the acquiring data/storage format setting 
5 screen 23 . 

Fig. 4 is a diagram for representing, for instance, the 

* . ■ . ■ ■ ■ ■ .■ t 

storage file 131 formed in accordance with this embodiment. 

The storage file 131 is formed such that the acquiring data 

number is selected to "3", and the acquired data name of this 

10 data to be acquired is "product number", "production completion 

number", and "measurement value" . 

Fig. 5 is such a diagram for indicating a condition of 

the' storage file 131 for the dat^ acquired when the data is 

I 

actually coincident with the trigger condition in accordance 
15 with this embodiment . 

Fig. 6 is a diagram for showing device data stored in 

(if 

the control appliance 4, for example, at a certain time. 

Fig. 7 is a flow chart for describing operations when 

an operator sets the storage foirmat of the storage file 131 in 
20 the interactive manner based on the storage format settii;ig 

program 12a previously stored in the memory 12. The setting 

data file 132 is fabricated in accordance with a series of flow 

operation defined in this flow chart. 

Fig. 8 is another flow chart for describing operations 
25 when the data is acquired from the control appliance 4 based 

upon the set data file 132 and the acquisition/storage program 
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i^-;—The storage-^ file "1-31-^^^ series of 

flow operations defined in this flow chart. 

Referring now to drawings^ operations of this 
embodiment 1 will be explained. 
5 A conceptional operation executed by the CPUll will now 

be described with reference to Fig. 1. 

\ . . ■ 

The operator sets (inputs) a desirable storage format 

of the storage file 131 by operating the keyboard 3 in the 

interactive manner based upon the storage format setting 

10 program 12a (see Fig. 2). 

Then, these storage formatted data are saved in the' 

database type setting data file 132 stored in the auxiliary 

storage unit 13 (see Fig. 3). , 

Next, with reference to the set data file 132, , the 

15 database type storage file 131 used to store therein the data 

acquired from the control appliance 4 is formed (see Fig. 4). 

.... ' ■ ■ lii 

Thereafter, referring now to the acquisition/storage 

program 12b and the setting data file 132, the data of the 

control appliance 4 which has be^n set for the data acquisition 
20 is acquired. After the acquired data has been processed bas^d 

on the storage format, the processed data is stored in the 

storage file 131 (see Fig. 5). 

Next, a detailed explanation ig made of a method for 

acquiring/storing subject data of the controller 1- 
25 In the flow chart of Fig. 7, when the operator first 

initiates the controller 1 by way of the keyboard 3, the main 
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display screen 21 is displayed on the CRT2 at a step SI in 
order to set the acquiring data/storage format shown in Fig. 2. 

„ On the displayed main display screen 21, the file name 

for storing the acquired data is inputted (step S2). This 
5 corresponds to "SEISAN.LOG" on the main display screen 21 of 
Fig, 2. Then, the trigger monitoring interval is inputted 
which is equal to such an interval used to see whether or not 

^ it is coincident with the trigger condition (step S3). This 

corresponds to "1000" on the main display screen 21. 
10 When the entries of the storage file name and the 

trigger monitoring interval have been accomplished on the main 
display screen 21, the process operation is advanced to a step 

— 84 at which the screen of the CRT2 is switched into the trigger 
condition setting screen 22 used to set the trigger condition. 

15 Then, a station number of the control appliance 4 is 

set which constitutes the trigger for acquiring the data from 
a plurality of control appliances 4 (step S5 ) . A device type 

— of the set control appliance 4 is set (step S6 ) . A device 
number of this device is set (step S7), and furthermore a 

^ 20 device condition thereof is set (step S8). 

It should be noted in this embodiment that the station 
number is "1", the device type is "W" , the device number is 
"100", and the device condition is "=0".. 

In other words , this trigger condition implies that 
^ 25 this trigger condition can be satisfied when the value of the 
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-mimber— lOO^^-the-device type~-W-f o^2^ the 
control appliance 4 becomes 0. 

When the entry of the trigger condition is accomplished 
on the trigger condition setting screen 22 displayed on the 
5 CRT2, the display condition is again returned to the main 
display screen 21, at which the data number acquired when the 
trigger condition is made coincident is entered (step S9). 
This corresponds to "3" on the main display screen 21 of Fig- 
-2." ■ 

10 When the entry of the acquired data number on the main 

display screen 2i is accomplished, this main display screen 21 
on the CRT2 is changed into the acquiring data/storage format 
setting screen 23 used to set , the storage format of the 
acquired data ( step SIO). In this case, since the acquiring 

15 data number is selected to be "3", there are three setting 
operations of the acquired data. 

Ill 

On the acquiring data/storage format setting screen 23, 
a screen 23a used to set the first acquiring data is displayed, 
and then the acquiring data 1 i,s set. An acquiring data name 

20 for designating a name of acquired data is set (step Sll)„ a 
station number of a control appliance 4 from which data should 
be acquired is set (step S12), and a device type is set (step 
S13)- A head device No. for designating that the set device is 
started from which device within the device. types is set (step 

25 S14), a device number for designating how many device data is 
acquired from the head device No. is set (step S15), an 
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acqui"si"tion~-type -f or "designating a -type of a device to be 
acquired is set (step S16), a processing formula is set which 
sets how to process the acquired data based on the formula with 
employment of the four basic arithmetic operations (step S17), 
and further, a type of storage for designating a type when the 
processed data is stored is set (step S18). 

As to the acquiring data 1, the acquiring data name is 
"product number"; the station number is "1"; the device type is 
"W"; the head device No, is "0"; the device number is "6"; the 
acquisition type is "text"; and the processing formula is 
"none" which represents that the data is not processed. 
Furthermore, the processing formula is "text". 

In this case, the acquiring data 1 implies that such 
data are acquired in the text type from the head device No. 
being "O" of the device type W of the control appliance station 
number 1 up to six devices, namely from WO to W5, and then 
these data are stored in the text type at the product number to 
which the field name of the storage file belongs. 

At a next step SI 9, the acquisition data number is 
subtracted by 1 and the process operation is advanced to a step 
S20. 

At this step S20, a check is done as to whether or not 
the acquisition data number "3" set on the main display screen 
21 of Fig. 2 becomes "0". 

If the acquisition data number set at this step is not 
equal to 0, then the process operation is returned to the step 
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— sr0-at-which"the~screen--23b-f or setting the second acquiring 
data 2 is displayed. As to the acquiring data 2, the setting 
operations from the step Sll to the step Si 8 are carried out in 
a similar manner to the above-described acquiring data 1. 
5 Furthermore, this setting operation is similarly 

performed to the acquiring data 3. 

The acquiring data 2 implies that such data are 
acquired in the integer type from 100 of the head device No. of 
the device type D for the control appliance station number 1 to 

10 two devices, namely DlOO and DlOl, and then these data are 
stored in the integer type at which the field name of the 
storage file is the production accomplished number. 
Furthermore, the acquiring data 3 implies that such data are 
acquired in the integer type from 50 of the head crevice No. of 

15 the device type R for the control appliance station number 2 to 
two devices, namely R50 and R51, and then these data are 
multiplied by 1/1000, and thereafter, the multiplied data are 
stored in the real number type at which the field name of the 
storage file is the measurement value. 

20 When the set acquiring data niimber becomes 0 at th^ 

step S20, the process operation is advanced to a step S21 at 
which the set acquiring data/storage type data is saved in the 
database type set data file 132 (shown, in Fig. 3) within the 
auxiliary storage unit 13. Thereafter, the data setting 

25 operation is accomplished, so that the input screen is erased. 
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_ __ -rt--„sha\ild-be--no-ted--^that--the -Gonten^^ -the database 

type setting data file 132 shown in Fig. 3 correspond to the 
data set from the display screen used to set the acquiring 
data/storage format shown in Fig. 2 in an one-to-one 
5 correspondence. 

The data set on the main display screen 21 is saved in 
the trigger condition table 132a of Fig. 3, the data set on the 

— trigger condition setting screen 22 is saved in the trigger 
condition table 132b of Fig. 3, and also the data set on the 

10 acquiring data/storage format setting screen 23 is saved in the 
acquiring data table 132c of Fig. 3. 

Referring now to a flow chart of Fig. 8, a method for 

— acquiring the data from the control appliance 4, executed by 
the controller 1, will be explained in detail. 

15 First, when the operator initiates the controller 1 via 

the keyboard 3 after the acquiring data/storage format has been 
set, the CPUll derives a "storage file name" from the main file 

— 132 within the auxiliary storage unit 13 to form the storage 
file 131 in this auxiliary storage unit 13 at a step S31. this 

20 implies that the storage file having such a file name as ^ 
"SEISAN.LOG" in the setting data file 132 of Fig. 3. 

Then, at a step S32, the CPU derives a field "acquired 

— data number" of a main table of the setting data file 132. 
This acquired data number is equal to "3". Furthermore, an 

25 initial value "1" is substituted for a variable "i" at a step 
S33. ■ ■ . 
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At a step S34, the field "acquired data name" and the 
"storage type", of "i" equal to the record No. of the acquiring 
data table 132c of the setting data file 132 are derived, and 
then a field is' formed in the storage file 131 such that the 
5 "acquired data name" is a name of field, and also the "storage 
type" is a type of field. This means that in the setting data 
file 132 of Fig. 3, the record No. 1 forms such a field whose 
name is "product number" and whose field type is "text"; the 
record No. 2 forms such a field whose name is "production 
10 completion number" and whose field type is "integer"; and 
further the record No. 3 forms such a field whose name is, 
"measurement value", and whose type is "real number" (see Fig. 
4).' 

t 

Thereafter, at a step S35, 1 is added to the variable 
15 "i". At a step S36, a check is made as to whether or not the 
variable "i" is larger than the acquired data number derived at 
the step S32. If the variable "i" is not larger tlian the 
acquired data number, then the process operation is again 
returned to a step S34. Conversely, if the variable "i" is 
20 greater than the acquired data number, then the process 
operation is advanced to a step S37. 

At this step S37, the field "station number", "device 
type", and "device No." of the trigger condition table 132b of 
the setting data file 132 are derived, and the data for the 
25 trigger condition is acquired from the control appliance 4 in 
accordance with the set data. 



- 22 - 



G B 2 309 804 



P age 57 of 131 



I 

( 



o 



10 



15 



20 



25 



I^-the_^etting-da^:a-fi-le-l-32--of-F^i^^^^ 

data as the station nuitiber "1", the device type "W", and the 
device No. "lOO" are acquired. 

At a step S38, the field "device condition" of the 
setting data file is derived and is compared with the acquired 
data for the trigger condition in order to check whether or not 
the trigger cbndition can be satisfied. 

Since the device condition is equal to "0" in the 
setting data file 132 of Fig. 3, another check is done as to 
whether or not the acquired data for the trigger condition is 
equal to "O". When the trigger condition cannot be satisfied, 
the process operation is returned to the step S37 at which the 
data, acquisition for the trigger condition is continued. 

In the case that the trigger condition can be 
satisfied, the initial value 1 is substituted for the variable 

At a Step S40, the field "station number", "device 
type", "head device No.", and "device number" of "i" equal to 
the record No. of the acquiring de^ta tale 132c of the set data 
file 13,2 are derived, and the device data of the control' 
appliance 4 is acquired in accordance with the set data. in 
the setting data file 132 of Fig. 3, this is to acquire the 
following data. m the record No. 1, the data about the 
station number "1", the device type "W , the head device No. 
"0", and the device number "6" are acquired. In the record No. 
2, the data about the station number "1", the device type "D", 
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the head device No. "lOO-, and he device „u„ber " 2 ■• are 
acquired. In the record No. 2. the data about the station 

. • . -H- the head device No. -SO", and 

number -1", the device type R , the ne 

the device number -2- are acquired. 

Assuming now that the device data of the control 
appliance 4 at a certain time is such data as Indicated in Fig. 
6, the acquired data 1 are "83, 7,8. 48, 49. 50. 49", the 

o J ^ -5 "2 3456"; and the acquisition data 3 are 

acquired data 2 are 2, J«3o / 

"76, 5432" . 

At a step S4i; the field "acquisition type" of "i" 
.eing equal tot he record No. of the acquiring data table 132c 
of the setting data file 132 is derived, and then is converted 
into such an acquisition type to which the acquisition data has 

been set. • 

in the setting data file 132 of Fig. 3. since the 
record No. 1 is the "text", the acquired devicedat? ^^83 , 78, 
48 49 50, 49- are converted into -SN0121" in accordance w.th 
thl ASCII code. Since the record No. 2 1. the -integer", the 
acquired device data -2. 3456- are converted into a single 
integer -23456-. Since the record No. 3 is the -integer " . the 

. , "76 5432" are converted into a single 

acquired device data 7 5, <»-t 

integer "765432- . 

At a step S42, the field -stor,ge type- of -i" being 
' equal tot he record No. of the acquiring data table I32c of the 
setting data file 132 is derived, and the data converted into 



- 24 - 



GB 2 309 804 



Page 59 of 131 



- o , - ■ ' 

the acquisition type is converted- into the storage type under 
setting. 

In the setting data file 132 of Fig* 3, since the 
record No, 1 is the "text", the data is converted into 
5 "SN0121"; since the record No- 2 is the "integer", the data is 
converted into "23456"; and since the record No. 3 is the "real 
number" , the data is converted into ",7 • 65432xl0A5 " . 
_ At a step S43, the field "processing formula" of "i" 

being equal to the record No, of the acquiring data table 132c 
10 of the setting data file 132 is derived, and the data converted 
into the storage type is processed in accordance with the set 
four basic arithmetic calculations. 
_ In the setting data file 132 of Fig. 3, since both the 

record No. 1 and the record No. 2 are "none", no datai 
15 processing operation is carried out, and the data are equal to 
"SN0121" and "23456", respectively. Since the record No. 3 is 
equal to "-=-1000", such a calculation "7 . 65432xl0A5-J-1000" is 
_ carried out, so that the data becomes "7 . 654 32xl0A2" . 

At a step S44, the field "acquisition data name" of "i" 
^ 20 be equal to the record No. of the acquiring data table 132c of 
the setting data file 132 is derived, and the processed 
acquisition data is stored into the field of the storage file 
_ corresponding to the acquisition data name under setting. 

In the setting data file 132 of Fig. 4, the record No. 
~ 25 1 stores the data "SN0121" into the field name "product number" 
of the storage file; the record No. 2 stores the data "23456" 
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into the field name "production completion number" of the 
storage file; and the record No, 3 stores the data 
"7 .65432xl0A2" into the field name "measurement value" of the 
storage file- 

5 Subsequently, at a step S4 5, "1" is added to the 

variable "i" . 

At a step S46, a check is made as to whether or not the 
variable "i" is larger than the acquired data number; If the 
variable "i" is not larger than the acquired data number, then 
10 the process operation is again returned to the step S4 0. If 
the variable "i" is greater than the acquired data number, then 

the process operation is advanced to a step S47, 

■ i ■ 

At the step S47, a check ,is done as to whether or not 
a signal used to accomplish the data acquisition is entered by 

15 the keyboard 3. If this signal is inputted, the process 
operation jumps to the step S41 at which the data acquisition 
is accomplished. Conversely, if this signal used to complete 
the data acquisition is not inputted, the process operation is 
returned to the step S37 at which the process operation is 

20 repeated from the data acquisition for the trigger condition. 

In accordance with this embodiment, the storage file 
used to store the data can be formed in the interactive manner 
by the simple operation, so that since the complex program is 
no longer required to be formed by the user himself, the 

25 programming work condition could be improved. 
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^Also, — the— tr-igger -conda-trion -can -be-easily changed and 

the setting operation of the storage file can be readily 
modified. Therefore, the desired storage file can be readily 
formed without having knowledge about the device of the control 
5 appliance 4 . 

Even when the station number of the control appliance 
4 from which the data should be acquiired is changed, and also 
_ the control appliance itself is changed, the resetting 

operation can be easily performed without reformiing the 
10 program. 

Furthermore, the format stored in the storage file can 
be freely set by the user, and the data necessary to the user 
^ can be derived in such a useful format easily understood by the 

user, so that the data readily utilized to manage the 
15 production can be easily obtained • 

Also, the operator can readily set the field of the 
storage file, and also which data (namely, data derived from 

— which control appliance, and which device, and also how much 
data is derived) is acquired in this field, while establishing 

^ 20 a relationship between them. 
(Embodiment 2) 

Referring now to Fig. 9 to Fig, 16, a data 

— describing/writing method according to. an embodiment of the 
present invention will be described. 

" 25 Fig. 9 is a block diagram for representing an 

arrangement of a data describing/writing apparatus according to 
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-arrr-embodiment:— o f "the— prese _In— thi s drawing , 

reference numeral 1 shows a control apparatus (controller) for 
controlling an appliance connected thereto- To this controller 
1, a CRT2 functioning as a display unit, a keyboard 3 
functioning as an input unit, and a control appliance 4 

containing a plurality of PLCs and a plurality of PCs are 

■ . ■ * • . ■ . ■■ ■ ■ 

connected* 

Within the controller 1, there are provided a CPUll for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a descriptive file 133 with a 

database format which describes <^ata written into the control 

I 

appliance 4, and also having a setting data file 134 for 
storing therein a descriptive format of this descriptive file 
133, an interface 141 for interfacing to the CRT2 , another 
interface 142 for interfacing to the keyboard 3, andT also a 
further interface 143 for interfacing to the control appliance 

. It should be noted that the control program stored, in 
the memory 12 contains a descriptive format setting program 12c 
and a converting /writing program 12d. The descriptive format 
setting program 12c capable of settinig a desired descriptive 
format of the descriptive file 133 by employing the keyboard 3 
25 and a mouse by an operator in an interactive manner displayed 
on the CRT2. The converting/writing program 12d corresponds to 
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and a data writing method. 

Fig. 10 schematically shows a screen arrangement for 
representing: a display screen of the CRT2 displayed on a 
5 descriptive format setting program 12c. 

In this drawing, reference numeral 24 indicates a main 
display screen* On this main display screen 24, a file name of 
the descriptive file 133 set into the auxiliary storage unit 
13; a trigger monitoring interval of a trigger condition for 
10 writing the data into the control appliance 4, and the writing 
data number, and the writing time are set. Reference numeral 
25 indicates a trigger condition setting screen. A station 
^ number, a device type, the number of this device, and a device 

state, constituting a trigger condition used to write the data, 
15 are set on this trigger condition setting screen 25. 

Reference numeral 26 shows a descriptive format setting 
screen used to set the descriptive format. On this descriptive 
_ format setting screen 26, the following items are set, namely, 

a writing data name for designating a name of data to be 

20 written; a station number of the control appliance 4 into which 

the data should be written; a device type; and a head device 
number for designating which device is started within the 
device type. Furthermore, there are a device number for 
designating how many device data are written from the head 
25 device No.; an writing type for designating a type of writing 
device; a process formula for setting how to process the 
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writing data based upon a formula using the four basic 
arithmetic operations; and a writing format for designating a 
format used when the processed data is described. Reference 
numerals 26a, 26b, 26c are screens for setting data to be 
5 written in response to the writing data number set on the main 
display screen 24. 

Reference numeral 27 indicates a screen used to set the 
writing data to be written into the control appliance 4. 
Reference numerals 27a and 27b show screens used to set write 

10 data 1 and write data 2 in response to the writing times set on 
the main display screen 24. 

Fig. 11 is a conceptional diagram for showing a setting 
data file 134 for storing data indicative of the descriptive 
format of the descriptive file 133 set in the, interactive 

15 manner (see Fig. 10). In this drawing, reference numeral 134a 
shows a main table for indicating the content set on the main 
display screen 24, reference numeral 134b is a trigger 
condition table for showing the content set on the trigger 
condition setting screen 25, and reference numeral 134c is a 

20 writing data table for showing the content _ set . on the 
descriptive format setting screen 26. 

Fig. 12 is a diagram for representing, for instance, 
the descriptive file 133 formed in .accordance with this 
embodiment. The descriptive file 133 is formed such that the 

25 writing data number is selected to "3", and the writing data 
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name— of "-this data ~- -to be— written 

"production completion number", and "measurement value". 

Fig. 13 is such a diagram for indicating a condition of 
the descriptive file 133 for the data written when the data is 
5 actually coincident with the trigger condition in accordance 

with this embodiment. 

■ . ■ ' • .. ■ . ■ • 

Fig. 14 is a diagram for indicating such device data 
that the writing data of the descriptive file 133 formed by, 
for instance, this embodiment is written into the control 
10 appliance in accordance with the content of the setting data 
file 134. 

Fig. 15 is a flow chart for describing operations when 
an bperator sets the descriptive f prmat of the descriptive file 
133 in the interactive manner based on the descriptive format 

15 setting program 12c previously stored in the memory 12. The 
setting data file 134 is fabricated in accordance with a series 
of flow operation defined in this flow chart. 

Fig. 16 is another flow chart for describing operations 
when the data is written into ,the control appliance 4 based 

20 upon the setting data file 134 and the converting/writipg 
program 12d. The descriptive file 133 is produced by executing 
a series of flow operations defined in this flow chart. 

Referring now to drawings, . operations of this 
embodiment 2 will be explained. 

25 A conceptional operation executed by the CPUll will now 

be described with reference to Fig. 1. 
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The operator sets (inputs) a desirable descriptive 
format of the descriptive file 131 by operating the keyboard 3 
in the interactive manner based upon the descriptive format 
setting program 12c (see Fig. 10), 
5 Then, these descriptive formatted data are saved in the 

database type setting data file 134 stored in the auxiliary 
storage unit 13 (see Fig. 10). 

Furthermore, the database formatted descriptive file 
133 used to describe the data to be written into the control 
10 appliance 4 is formed in the auxiliary storage unit 13 (see 
Fig. 13). 

Thereafter, referring now to the converting/writing 
program 12d and the setting data file 132, the writing data 
which has been stored in the descriptive file 133 of the 
15 auxiliary storage unit 13 is acquired. After the acquired data 
has been converted based on the descriptive format, the 
converted data is written in the device of the control 
appliance 4 set for the writing operation (see Fig. 14). 

Next, a detailed explanation is made of a method for 
20 writing/describing subject data of the controller 1. 

In the flow chart of Fig. 15, when the operator first 
initiates the controller 1 by way of the keyboard 3, the main 
display screen 24 is displayed on the CRT2 at a step S51 in 
order to set the writing data/descriptive format shown in Fig. 
25 10. 
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On the displayed main display screen 24, the file name 
for describing the writing data is inputted (step S52). This 
corresponds to "SEISAN.LQG" on the main display screen 24 of 
Fig. 10. Then, the trigger monitoring interval is inputted 
^ 5 (step S53)- This corresponds to "1000" on the main display 

screen 24. 

When the entries of the descriptive file name and the 
trigger monitoring interval have been accomplished on the main 
display screen 24, the process operation is advanced to a step 
^ 10 S54 at which the screen of the CRT2 is switched into the 

trigger condition setting screen 25 used to set the trigger 
condition. 

— Then, a station number of the control appliance 4 is 
set which constitutes the trigger for acquiring the data from 

15 a plurality of control appliances 4 (step S55). A device type 
of the set control appliance 4 is set (step S56). A device 
number of this device is set (step S57), and furthermore a 

— device condition thereof is set (step S58). 

It should be noted in this embodiment that the station 
20 number is "1", the device type is "W , the device number is 
^•100", and the device condition is " = 0". 

In other words, this trigger condition implies that 

— this trigger condition can be satisfied when the value of the 
number 100 of the device type W for the station number 1 of the 

25 control appliance 4 becomes 0. 
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WherTtRe entry ~6f the~ trigger cohditioh is accomplished 
on the trigger condition setting screen 25 displayed on the 
CRT2, the display condition is again returned to the main 
display screen 24, at which the data number to be written is 
5 entered (step S9). This corresponds to "3" on the main display 
screen 24 of Fig. 11, 

When the entry of the writing data number on the main 
display screen 24 is accomplished, this main display screen 24 
on the CRT2 is changed into the descriptive format setting 
10 screen 26 used to set the descriptive format of the writing 
data (step S60), In this case, since the writing data number 
is selected to be "3", there are three setting operations of 
the' writing data. • 

On the descriptive format setting screen 26, a screen 
15 26a used to set the first writing data is displayed, and then 

the writing data 1 is set. A writing data name for designating 

III 

a name of writing data is set (step S61), a station number of 
a control appliance 4 into which data should be written is set 
(step S62), and a device type is. set (step S63) . A head device 

20 No. for designating that the set device is started from which 
device within the device types is set (step S64 ) , a device 
number for designating how many device data is acquired from 
the head device No. is set (step S65), a writing type for 
designating a type of a device to be written is set (step S56) , 

25 a processing formula is set which sets how to process the 
writing data based on the formula with employment of the four 
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basrc~ari"thmet'iir~operat^^^^^ of 
description for designating a type when the written data is 
described is set (step S68). 

As to the writing data 1, the writing data name is 
5 "product number"; the station number is "1"; the device type is 
"W"; the head device No* is "0"; the device number is "6"; the 
writing type is "text"; and the processing formula is "none" 
which represents that the data is not processed. Furthermore, 
the processing formula is "text". 
^ 10 In this case, the data 1 to be written implies that 

such data are written in the text type from the head device No. 
being "0" of the device type W of the control appliance station 
number 1 up to six devices, namely from WO to W5, and then 
these data are stored in the text type at the product number to 
15 which the field name of the descriptive file 133 belongs. 

At a next step S69 , the writing data number is 
subtracted by 1 and the process operation is advanced to a step 

- S70. 

Kt this step S70, a check is done as to whether or not 
20 the writing data number "3" set on the main display screen 24 
of Fig. 10 becomes "0". 

If the writing data number set at this step is not 

- equal to 0, then the process operation is returned to the step 
S60 at which the screen 26b for setting the second writing data 

25 2 is displayed. As to the acquiring data 2, the sett*ing 
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"op*e'ra"t~i-ons"fxoitr-tK^ out in 

a similar manner to the above-described acquiring data 1. 

Furthermore, this setting operation is similarly 
performed to the data to be written 3. 
5 The data 2 to be written implies that such data are 

acquired in the integer type from 100 of the head device No. of 
the device type D for the control appliance station number 1 to 
two devices, namely DlOO and DlOl, and then these data are 
stored in the integer type at which the field name of the 

10 descriptive file is the production accomplished number. 
Furthermore, the data to be written 3 implies that such data 
are acquired in the integer type from 50 of the head device No, 
of the device type R for the control appliance station number 
2 to two devices, namely R50 and R51, and then these data, are 

15 multiplied by 1000, and thereafter, the multiplied data are 
stored in the real number type at which the field name of the 
descriptive file is the measurement value. 

When the set writing data number becomes 0 at the step 
S70, the process operation is advanced to a step S71 at which 

20 the set writing data/descriptive type data is saved in the 
database type set data file 134 (shown in Fig- 11) within the 
auxiliary storage unit 13. 

Next, the writing number is inputted at a step S7 2. 
This corresponds to "2" on the main display screen 34 of Fig. 

25 10 . 
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— Atr-a~s't:ep~S7'3T~a"~scre'en— 27a-used— to— ^ write data 

1 on the CRT2 is displayed, and the writing data 1 is entered 
at a step S74. This corresponds to "SN0120% "12345", and 
"6 • 54321xlOA2" on the screen 27a used to set the writing data 
5 1 of Fig. 10 . 

At the next step S75, the writing number is subtracted 
by 1, and a check is made at a step iS76 as to whether or not 
the writing number becomes 0* 

If the set writing number is not equal to 0, then the 
10 process operation is returned to the step S7 3 at which the 
screen 27b used to set the second writing data 2 is displayed. 
As to the writing data 2, a setting operation of a step S74 is 
carried out in a similar manner to the case of the writing data 
1, When the writing number becomes 0, then the, set writing 
15 data is used to form the database type descriptive file 133 
within the auxiliary storage unit 13 at a step S327. Then at 
a step S7 8, the setting operation is ended to erase the input 
screen. 

It should be noted that the contents of the database 
20 type setting data file 134 shown in Fig. 11 correspond to th^ 
data set from the display screen used to set the writing 
data/descriptive format shown in Fig. 10 in an one-to-one 
correspondence. 

The data set on the main display screen 24 is saved in 
25 the trigger condition table 134a of Fig. 11, the data set on 
_ the trigger condition setting screen 25 is saved in the trigger 
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condition l^ble i34b-5l"Fi'g— riT~^nd-"a±so-th^e^ on the 

writing data setting screen 26 is saved in the writing data 
table 134c of Fig- 11. 

Referring now to a flow chart of Fig. 16, a method for 

5 writing the data into the control appliance 4, executed by the 
controller 1, will be explained in detail. 

First/ when the operator initiates the controller 1 via 
the keyboard 3 after the writing data/descriptive format has 
been set, the CPUll derives a field "station number", a ''device 

10 type", and a "device No." of the trigger condition table 134b 
of the setting data file 134 within the auxiliary storage unit. 
13, and then acquires the data for trigger condition from the 
control appliance 4 in response tp the set data at a step S81. 
This implies that in the setting data file 134 of Fig. 11, the 

15 device data about the station number "1" , the device type "W" , 
and the device No, "100" are acquired. 

At a step S82, the field "device condition" "of the 
setting data file 134 is derived and is compared with the 
acquired data for the trigger^ condition in order to check 

20 whether or not the trigger condition can be satisfied. Si^ce 
the device condition is equal to "0" in the setting data file 
134 of Fig. 11, another check is done as to whether or not the 
acquired data for the trigger condition is equal to "0". When 
the trigger condition cannot be satisfied, the process 

25 operation is returned to the step S81 at which the data 
acquisition for the trigger condition is continued. In the 
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ca se~ th"at~1:RenLri gger condi t i on~ca"n— be-sa ti s f red— initial 
value 1 is substituted for the variable "i". 

— At a step S84, the "writing data name" and descriptive 
type corresponding to "i*' equal to the record No. of the 

" 5 writing data tale 134 c of the writing data file 134 are 

derived, and the writing data from the descriptive file 133 is 
acquired in accordance with the set data. 

_ For instance, in the setting data file 134 of Fig. 11, 

since the "writing data name" of the record No. 1 is the 

"~ 10 "product number" and the descriptive type is the "text", 

assuming now that the value of the descriptive file 133 to be 
referred at a certain time instant is shown in Fig. 13, the 

— "product number" is acquired by the "text" data to obtain 

"SN0121" . ' 
15 In the record No. 2, the "production completion number" 

is acquired as the ^'integer" data to obtain "23456". 

In the record No. 3, the "measurement value" is 

— acquired as the "real number" data to obtain " 7 . 65432xl0A2 " . 

At a step S85, the field "processing formula" of "i" 
20 being equal to the record No. of the writing data table 134c of 
the setting data file 134 is derived, and the data acquired by 
the descriptive type is processed in accordance with the set 
four basic arithmetic calculations. . 

In the setting data file 134 of Fig. 11, since both the 
25 record No. 1 and the record No. 2 are "none", no data 
_ processing operation is carried out, and the data are equal to 
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"SN01"2T"~an'd~'* 234"5'6 ""r~re^^^ ^ince~the-recorcl No 3 is 

equal to xlOOO, such a calculation "'7 . 65432xl0A5xlO00 " is 
carried out, so that the data becomes " 7 . 65432xl0A5 " . 

At a step S86, the "writing type" of "i" be equal to 
5 the record No, of the writing data table 134c of the setting 
data file 134 is derived, and the processed acquisition data is 
converted into the set writing type. » 

In the setting data file 134 of Fig. 11, since the 
record No. 1 is the "text", "SN0121" is converted into device 
10 data "83, 78, 48, 49, 50, 49" in accordance with the ASC II 
code. 

Since the record No. 2 is the "integer", the data is 
converted into "2, 3456", and since the record No. 3 is the 
"integer", the data is converted into "76, 5432". , 

15 At a step S87, the "station number", the "device type" , 

the "head device No.", and the "device number" corresponding to 
"i" equal to the record No. of the writing data table 134c of 
the setting data table 134 are derived, and then the writing 
data which has been converted in accordance with the set data 

20 is written (see Fig. 14). 

Subsequently, at a step S88, "1" is added to the 
variable "i" . 

At a step S89, a check is made as to whether or not the 
variable "i" is larger than the acquired data number. If the 
25 variable "i" is not larger than the acquired data number, then 
the process operation is again returned to the step 584. If 
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the variable is greater than the" acquired data number, then 

the process operation is advanced to a step S90, 

— The device data of the control appliance 4 at the time 
when the writing data have been written with respect to all of 

5 the record numbers are illustrated in Fig. 14. 

At the step S90, a check is done as to whether or not 
a signal used to accomplish the data writing operation is 
entered by the keyboard 3- If this signal is inputted, then 
the data acquisition is accomplished- Conversely, if this 
10 signal used to complete the data acquisition is not inputted, 
_ the process operation is returned to the step S81 at which the 

process operation is repeated from the data acquisition for the 
~" trigger condition- i 

In accordance with this embodiment, the descriptive 
15 file used to write the data can be formed in the interactive 
_ manner by the simple operation, so that since the complex 

it I 

program is no longer required to be formed by the user himself, 
~ the programming work condition could be improved . 

Also, the trigger condition can be easily changed and 
20 the setting operation of the descriptive file can be readily 
modified. Therefore, the desired descriptive file can be 
readily formed without having knowledge about the device of the 
~ control appliance 4. 

Even when the station number of the control appliance 
25 4 into which the data should be written is changed, and also 
the control appliance itself is changed, the resetting 
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operation ^can be easily performecl wftKout reforming the 
program. 

Furthermore, the format written into the descriptive 
file can be freely set by the user, and the data necessary to 
5 the user can be derived in such a useful format easily 
understood by the user, so that the data readily utilized to 
manage the production can be easily obtained. 
( Embodiment 3 ) 

Referring now to Figs. 17 to 21, a data 
10 retrieving/producing instruction method according to an 
embodiment of the present invention will be described. 

Fig. 17 is a block diagram for representing an 
arrangement of a data processing apparatus having a data 
retrieving/producing instruction function accoirding to an 
15 embodiment of the present invention. In this drawing, 
reference numeral 1 shows a control apparatus (controller) for 
controlling an appliance connected thereto. To this controller 
1, a CRT2 functioning as a display unit, a keyboard 3 
functioning as an input unit, and a control appliance 4 
20 containing a plurality of PLCs and a plurality of PCs ar^ 
connected. 

Within the controller 1, there are provided a CPUll for 
executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
25 application program and the preset control program, an 
auxiliary storage unit 13 having a production instruction data 
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~ rrre " "l 35' wl tH a dataBase forma~t wlTrcJr~SB ve'S— da t a ~~f or 
instructing the production to the control appliance 4, and also 
having a setting data file 136 for storing therein the data of 
the production instruction data file 135, an interface 141 for 
5 interfacing to the CRT2/ another interface 142 for interfacing 
to the keyboard 3, and also a further interface 143 for 
interfacing to the control appliance 4 , 

It should be noted that the control program stored in 
the memory 12 contains a data retrieving/producing instruction 

10 condition setting program 12e capable of setting a desired data 
retrieving/producing instruction by employing the keyboard 3 
and a mouse by an operator in an interactive manner displayed 
on ' the CRT2, This control program further contains a control 
appliance device acquisition program 12f for acquiring retrieve 

15 device data used to derive the necessary data from the 
production instruction data file 135; a data 
retrieving/producing instruction condition comparing program 
12g for retrieving/deriving record data corresponding thereto 
from the production instruction data file 135 based up the 

20 retrieve device data; and also a control appliance devicfe 
production instructing program 12h for writing the derived 
record data such as the production instruction into the control 
appliance 4 ♦ 

Fig- 18 schematically shows a screen arrangement for 
25 representing a display screen of the CRT2 displayed on the data 
retrieving/producing inistruction condition setting program 12e. 
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.^^ drawing, reference^umeraT~28 TrKiicaTtes a main 

display screen. On this main display screen 28, a file name of 
the production instruction data file 135 set into the auxiliary 
storage unit 13; a trigger monitoring interval corresponding to 
5 an interval used to monitor a trigger condition for giving the 
production instruction to the control appliance 4; the number 
of production instruction data; and also the number of retrieve 
device for acquiring the retrieving device data are set. 
Reference numeral 29 indicates a trigger condition setting 

10 screen. A station number, a device type, the number of this 
device, and a device state, constituting a trigger condition 
used to acquire the data, are set on this trigger condition 
setting screen 29. 

Reference numeral 30 shows a screen used to set a write 

15 destination used when the data for instructing the production 
is written into the control appliance 4. On this writing 
format setting screen 30, the following items are set, namely, 
a data name for instructing the production; a station number of 
the control appliance 4 into which the data should be written; 

20 a device type; and a head device number for designating which 
device is started within the device type; and further a device 
number for designating how many device data are acquired from 
the head device No.. Referring numerals 30a, 30b, 30c are 
screens for setting production instructing data in accordance 

25 with the number of production instruction data set on the main 
display screen 28. 
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_ ~ ^ Reference niimera'l 3r~indica"tes a screen for~setting a 

station number, a device type, and a device No. in order to 
^ acquire the , retrieving device data from the control appliance 

. 4 . 
5 Fig. 19 is a conceptional diagram for showing setting 

_ file 136 set in the interactive manner (see Fig- 18), In this 

drawing, reference numeral 136a shows a main table for 

— indicating the content set on the main display screen 29, 
reference numeral 136b is a trigger condition table for showing 

10 the content set on the trigger condition setting screen 29, 
_ reference numeral 136c is a production instructing data table 

for showing the content set on the writing format setting 
screen 30, and reference numeral) I36d indicates a retrieving 
data table for showing the content set on the retrieving data 
15 setting screen 31, 
_ Fig- 20 is a diagram for representing/ for instance, a 

previously formed production instruction data file 135, into 
~ which a production number, a producing quantity, a color code, 

and a machine type are set in correspondence with a record 

20 number. / 
_ Fig, 21 is a flow chart for indicating operations of 

the retrieving/producing instruction function of the controller 
*" 1. A production is instructed to the .control appliance 4 in 

accordance with a series of this flow operation. 
25 Referring now to drawings, operations of fhis 

_ embodiment 1 will be explained. 
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A conceptional operation "will "now~be^"d^^ _ 
reference to Fig. 17. 

The operator sets (inputs) data for instructing a — 
desirable data retrieval/production by operating the keyboard 
5 3 in the interactive manner based upon the data 

retrieving/producing instruction condition setting program 12e _ 
(see Fig. 19 ) . * 

Furthermore, the control appliance device acquisition 
program 127 will refer to the setting data file 136 stored in 
10 the auxiliary storage apparatus 13 so as to acquire the 
retrieving device data used to derive the necessary data from 
the production instruction data file (see Fig. 20) after the 
trigger condition could be satisfied. ~ 
Next, based upon the data retrieving/producing 
15 instruction condition comparing program 12g, the corresponding 

data is retrieved/derived from the production instruction data _ 
file 135 on the basis of the retrieving device data. Based 
upon the derived data, the data such as the production 
instruction is written into the control appliance 4 in 
20 accordance with the control appliance device production 
instructing program 12h. 

Next, a detailed explanation is made of the data 
retrieving/producing instruction function of the controller 1. 

Similar to the above-described embodiment 1 or 2, when 
25 the operator first initiates the controller 1 by way of the 

keyboard 3, the main display screen 28 is displayed on the _ 
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^ CRT2/" On this displayed main display screen 2 8, "a file name of 

production instruction "production instruction LOG" and a 
^ trigger monitoring interval "1000" are inputted. 

Thereafter, the screen of the CRT2 is switched into a 
5 trigger condition setting screen 29 for setting a trigger 
_ condition- The station number of the control appliance 4 for 

constituting the trigger condition is set as "1", a device type 
— among the set control appliance 4 is set as "W"; a device 

number thereof is set as "100", and f urtheinnore , a device 
10 condition thereof is set as "=0". 
^ When the entry of the trigger condition on the trigger 

conditions setting screen 2 9 displayed on the CRT2 is 
^ accomplished, the display screen is returned to the main 

display screen 28 on which the production instruction data 
15 number "3" is inputted- 

_ Then, the display screen is changed into another screen 

III ' 

30 through which the production instructing data corresponding 
to the production instruction data number ''3" is set, and thus 
such a setting operation- is firstly carried out as to the 
20 production instructing data 1. The production instructing data 

^ 1 becomes the production instructing data name "production 

quality", the station number "1", the device type "E", the head 
device No. "300", and the device number "1". The production 
instructing data 2 becomes the production instructing data name 
25 "color code", the station number "1'*, the device type "W", the 

_ head device No. "301", and the device number "1". The 
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productrion instructing data 3 becomes the production 

instructing data name "machine type", the station number "1", 
the device type the head device No- "302'*/ and the device 

number "1" . 

5 Now, the production instructing data 1 implies that the 

data about "production quantity" is written into the station 
number "1" of the control appliance 4^ the device type "W", the 
head device No. "300", and the device number "I'*. 

Also, the production instructing data 2 implies that 

10 the data about ''color code" is written into the station number 
"1" of the control appliance 4, the device type "W" , the head 
device NO. "301", and the device number "1". 

Furthermore, the production instructing data 3 implies 
that the data about "machine type" is written into the station 

15 number "1" of the control appliance 4, the device type "W", the 
head device No. "302", and the device number "1". 

Thereafter, the display screen is returned to the' main 
display screen 28 on which the number of retrieved device 
is set. Then, both the conditions (station number "1", device 

20 type "W", device No. "200") used to acquire the retrieving 
device data corresponding to the retrieve device "I" from the 
control appliance 4 , and also the retrieve field name for 
designating which field within the production instructing data 
file, from which the acquired retrieving device data is 

25 retrieved, are set on the subsequently switched screen 31. 
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The data set in the above-explained manner is saved in 
the setting data file 136 (see Fig. 19). 

The production instruction data file 135 shown in Fig. 
20 is previously inputted by the keyboard 3 or the like- 

After the operator has accomplished setting of the 
above-explained data retrieve/production instructions , when the 

s . ■ ' 

operator initiates the control appliance device acquisition 
program 12f via the keyboard 3, at a step S91, a production 
instruction data file name of the field of the main table 136a 
within the setting data file is derived, and then the 
production instruction data file 135 within the auxiliary 
storage unit 13 is opened, and thereafter the process operation 
is' advanced to a step S92. i 

At this step S92, the field production instruction data 
number "3" of the main table 136a in the setting data file 136 
is derived . 

til . 

Then, at a step S93, the station number "1", the device 
type "W", and the device No, "100" of the trigger condition 
table 136b of the setting data, file 136 are derived, and the 
20 data for the trigger condition is acquired from the control 
appliance 4 in accordance with this set data. 

At a step S94, a comparison is made of the device 
condition "=0" of the data acquired from the control appliance 
4 so as to check whether or not the trigger condition could be 
25 satisfied. 



15 
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the process operation is returned to the step S93 at which the 
data for the trigger condition is continuously acquired. 

After the trigger condition could be satisfied at the 
5 step S94, the retrieving device data is acquired from the 
control appliance 4 based upon the station number "1", the 
device type "W" , and the device No- "2p0", which are set to the 
retrieving data table 136d at a step S95- 

At a step S96, the production instruction data file 135 
10 is retrieved based on the content of the acquired retrieving 
device data. 

In this case, it is assumed that the content of the 
retrieving device data is "125". 

The production instruction data file 135 shown in Fig. 
15 20 is equal to the file "production instruction LOG" defined in 
the production instruction data file name of the main table 
136a in the setting data file 136. 

At a step S97, such a retrieve operation is carried out 
based on the retrieving device data "125" in that which record 
20 data in the production instruction data file may be handled as 
the production instruction data. In this embodiment, the 
retrieving device data corresponds to the field "product 
number" of the production instruction data file 135. 

When the field "product number" is retrieved based on 
25 the retrieving device data "125", it is coincident with the 
record content of the record No. 4. Since it is coincident 
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with tfie record" "content, tfie" conteni: ~~^f~~t:Kis "record is 
recognized as ,the production instructing data, and then the 

— content of the "production quantity ( 75 )" , the "color qode 
(8)"/ and the "machine type (2)" subsequent to the field 

5 "product number" are derived, 

At the next step S9 8, the previously derived data about 
the "production quantity (75)", the "color code (8)", and the 

— "machine type (2)" are written into the control appliance 4 
based on the production instructing data table 135c of the 

10 setting data file 136. 
^ In Fig. 19, the "production quantity ( 75 ) " is written 

into the control device 4 of the station number "1", the device 

— type "E", and the device No. "300". Also, the "color code (8)" 
is written into the control appliance 4 of the station number 

15 "1", the device type "W" , and the device No. "301". The 
_ "machine type (2)" is written into the control appliance 4 of 

til 

the station number "1", the device type "W", and the device No. 

— "302" based upon the control appliance device production 
instruction program 12h. , 

20 At a step S99, a check is done as to whether or not . a 

_ signal for accomplishing the data retrieving /producing 

instruction function is entered by the keyboard 3 and the like. 

— If this signal is not inputted, then the data 
retrieving/producing instruction function is ended. 

25 If such a signal for accomplishing the data 

_ retrieving/producing instruction function is not inputted, then 
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the process operation is returned to the step S39 at which the 
above-described process is repeated. 

In accordance with this embodiment, the data used to 
instruct the data retrieving/producing operation can be formed 
5 in the interactive manner by the simple operation, so that 
since the complex program is no longer required to be formed by 
the user himself, the programming work condition could be 
improved. 

Also, the trigger condition can be easily changed and 
10 the setting operation of the descriptive file can be readily 
modified. Therefore, the desired data can be readily formed 
without having knowledge about the device of the control 
appliance 4. 

Even when the station number of the control appliance 
15 4 which may instruct the production, and also the control 
appliance itself is changed, the resetting operation can be 
easily performed without reforming the program. 

( Embodiment 4 ) 

Referring now to Fig. 22 to Fig. 25, a data writing 
20 method according to an embodiment of the present invention will 
be described . 

Fig. 22 is a block diagram for representing a function 
of a data processing apparatus according to an embodiment of 
the present invention. In this drawing, reference numeral 1 
25 shows a control apparatus (controller) for controlling an 
appliance connected thereto. To this controller 1, a CRT2 
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functioning as~anarsplay unit, arkeyboard 3 functioning as an 
input unit, and a control appliance 4 containing a plurality of 
PLCs and a plurality of PCs are connected. ^ 

Within the controller 1, there are provided a CPUll for 
5 executing a user application program and a program such as a 
preset control program, a memory 12 for storing the user 
application program and the preset control program, an 
auxiliary storage unit 13 having a production instruction data 
file 137 with a database format which stores production 
10 instruction data written into the control appliance 4, and also 
having a setting data file 138 for storing therein setting data > 
to be written into the control appliance 4 , an interface for 

interfacing to the CRT2, another interface 14 2 for interfacing 

I 

to the keyboard 3, and also a further interface 143 for 

15 interfacing to the control appliance 4. 

It should be noted that the control program stored in 
the memory 12 contains a writing data setting program 12i and 
a writing program 121 j. The writing data setting program 12i 
is capable of setting a conditipn to write desired production 

20 instruction data by employing the keyboard 3 and a mouse by ^n 
operator in an interactive manner displayed on the CRT2. The 
data writing program 121 j stores therein a data writing 
method • 

Fig. 23 schematically shows a setting data file 138 set 
25 in an interactive manner based on the writing data setting 
program. In this drawing, reference numeral 138a indicates 
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a main table f or indicating a content— set* onr~a-main display 
screen; reference numeral 138b is a trigger condition table for 
showing a content set on a trigger condition setting screen; 
and reference numeral 138c is a writing data table for showing 

5 a content set on a descriptive format setting screen. 

Fig. 24 is a diagram for representing a previously 
stored production instruction data file 135, in which "12345" 
is set to the product number, and "234567" is set to the 
production instruction number. 

10 Fig. 25 is a flow chart for indicating operations of 

the production instruction data writing function executed by 
the controller 1. The production instruction is issued to the 
control appliance 4 according to a series of this flow 
operation. ' 

15 Referring now to the drawing, operations of this 

embodiment 4 will be described. 

Similar to the above-described embodiment 3, when an 
operator first initiates the controller 1 via the keyboard 3, 
the main display screen is displayed on the display screen of 

20 the CR2. On this displayed main display screen, a file name of 
production instruction data "START.DAT" and a trigger 
monitoring interval "1000" are inputted. 

Thereafter, the screen of the CRT2 is switched into a 
trigger condition setting screen for setting a trigger 

25 condition. The station number of the control appliance 4 for 
constituting the trigger condition is set as "1"; a device type 
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nvunber thereof, is set, as "100% and furthermore, a device 

— condition thereof is set as "=0". 

When the entry of the trigger condition on the trigger 

^ 5 condition setting screen displayed on the CRT2 is accomplished, 

the display screen is returned to the main display screen on 

\ - . ■ 

which the writing data number "2" is inputted- 

— Then, the display screen is changed into another screen 
through which the production instructing data corresponding to 

" 10 the writing data number "2" is set, and thus such a setting 
operation is firstly carried out as to the production 
instructing data 1. The writing data 1 becomes the writing 

data name "product number'', the station number "1", the device 

I 

type "W", the head device No. "0*^ and the device number "1". 
15 The writing data 2 becomes the writing data name "production 
^ instruction quantity", the station number "1", the device type 

"D", the head device No/ "100", and the device number "2". 
These data set in accordance with the above-described manner 
are saved in the setting data file 138. 
20 After the operator has accomplished setting of the 

_ above-explained writing data, when the operator initiates the 

controller 1 via the keyboard 3, at a step SlOl, a "production 
^ instruction data file name" of the field, of the main table 138a 

within the setting data file 138 is derived in the auxiliary 
25 storage unit 13 based on the writing program 12 j, and then the 
_ production instruction data file 137 within the auxiliary 
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storage uni"tr~r3~is opened7~and" thereafter 1£he~~prorce^ss operation _ 
is advanced to a step S102. 

At this step S102, the field "writing data number (3)" - 
of the main table 138a in the setting data file 138 is derived. 
5 Subsequently^ at a step S103, the station number "1", 

the device type "W", and the device No. "100" of the trigger 
condition table 138b of the setting data file 138 are derived, 
and the data for the trigger condition is acquired from the — 
control appliance 4 in accordance with this set data. 

10 Then, at a step S104, the field "device condition (=0)" 

of the setting data file 138 is derived, and a comparison is 
made of the device condition " = 0" of the data acquired from the 
control appliance 4 so as to check whether or not the trigger — 
condition could be satisfied. If this trigger cpndition could 

15 not be satisfied, then the process operation is returned to the 

step S103 at which the data for the trigger condition is _ 
continuously acquired. To the contrary, if the trigger 
condition could not be satisfied, then an initial value "1" is " 
substituted for the variable "i" at a step S105. 

20 At the step S106, the field "writing data name" of "i'V 

being equal to the "record No." of the writing data table 138c _ 
of the setting data file 138 is derived, and the production 
instruction data is read out from the field of the production 
instruction data file 137 corresponding to the set writing data 

25 name. In the setting data file 138 of Fig. 23, the record No. 

1 reads 2-byte integer data "12345" equal to a product between — : 
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2 -bytes of the~clevici^ type~W"and the"7devic 1 from the 

field name "product number" of the production instruction data 
file, whereas the record No- 2 reads 4-byte integer data 
"234567" equal: to a product between 2 bytes of the device type 
5 D and the device number 2 from the field name "production 
instruction quantity" of the production instruction data file 
(see Fig- 24 ) . 

At a step S107, the field "station number", the "device 
type", the "head device No.", and "the device number" of "i" 

10 equal to the record No. of the writing data table 138c 
corresponding to the production instruction data file 137 are. 
derived, and the production instruction data is written into 
the' control appliance 4 in accordance with the set data. In 
this embodiment , the record No . 1 writes the data into the 

15 Station nximber "1", the device type "W", the head device No. 
"0", and the device number "1", whereas the record No. 2 write 
the data into the station number " 1 " , the device type "jS" , the 
head device No. "100", and the device No. "2" (see Fig. 23). 

At a step S108, "1" is ^dded to a variable "i". At a 

20 step S109, a check is done as to whether or not the variab;Le 
"i" is greater than the writing data number if the variable "i" 
is greater than the acquired data ntimber, then the process 
operation is advanced to a step SllO, Conversely, if the 
variable "i" is not greater than it, then the process operation 

25 is returned to the step S106. 
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— At-the— Step— Sl-iO^ — another— check"iS"done~as to whether 

or not a signal used to accomplish the data writing operation 
is entered by the keyboard 3- If such a signal is inputted, — 
then the process operation jumps to a step S612 at which the 
5 data writing operation is ended • Conversely, if the signal ~ 
used to end the data writing operation is not entered, the 
process operation is returned to the step S104 at which the 
data acquisition for trigger condition is repeated, — 
In accordance with this embodiment, the writing data 
10 used to instruct the production can be formed in the 
interactive manner by the simple operation, so that since the 
complex program is no longer required to be formed by the user 
himself, the programming work condition could be improved- — 
Also, the trigger condition can be easily changed and 
15 the setting operation of the descriptive file can be readily 

modified. Therefore, the desired data can be readily formed ^ 
without having knowledge about the device of the control 
appliance 4 . — 
Also, since the writing data is introduced into a 
20 client/server system, the data used in the respective client 
machines can be managed in the batch manner by sharing the data 
to the database server of the host machine. 
(Embodiment 5) 

Referring now to Figs. 26 to 29, a data 
25 acquiring/storing method according to another embodiment of the 
present invention will be described. 
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- ' ■ ^F-i-g— — 26 — -is a block— diagram — for — ^representing an 

arrangement of a data processing apparatus having an 
_ acquisition/storage function according to an embodiment of the 

present invention. In this drawing, reference numeral 1 shows 
5a control apparatus (controller) for controlling an appliance 
connected thereto. To this controller 1, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
^ a control appliance 4 containing a plurality of PLCs and a 

plurality of PCs are connected* 
10 Within the controller 1, there are provided a CPUll for 

executing a user application program and a. program such as a 
preset control program, a memory 12 for storing the user 

^ application program and the preset control program, an 

I 

auxiliary storage unit 13 having a storage file 139 with a 
15 database format which stores data acquired from the control 
appliance 4, and also having a setting data file 140 for 
storing therein a storage format of the storage file ifs, an 
— interface 141 for interfacing to the CRT2, another interface 

142 for interfacing to the keyboard 3, and also a further 
20 interface 143 for interfacing to the control appliance 4. , 
It should be noted that the control program stored in 
the memory 12 contains a storage format setting program and an 
acquisition/storage program 12k. The storage format setting 
program is capable of setting a desired storage format of the 
^ 25 storage file 139 by employing the keyboard 3 and a mouse by -an 
operator in an interactive manner displayed on the CRT2 . The 
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a cqu i s it-iony:^t-ora-ge— program— 1-2 k—r tore— therein a— da t a 
acquiring method, a data processing method/ and a data storing 
method . 

The memory 12 contains an accumulation time storage 
5 area 121a for storing accumulation time, an elapse time storage 
area 121b for storing elapse time when device data is 
coincident with a comparison value, and a number storage area 
121c for storing the number when the device data is coincident 
with the comparison value, in order to store a history when the 
10 device data acquired from the control appliance 4 is made 
coincident with the comparison value corresponding to 
predetermined monitor comparison data. 

Fig- 27 is a diagram for indicating acquiring data 
which has been set in an interactive manner based upon the 
15 storage format setting program and stored in a setting data 
file 140. 

Fig. 28 represent a file used to store therein the 
accumulation time, the elapse time, and the number when the 
device data acquired from the control appliance 4 and formed in 

20 the storage file 139 is made coincident with a predetermined 
comparison value. 

Fig, 29 is a flow chart for explaining operations when 
the data is acquired from the control appliance 4 based upon 
the setting data file 140 and the acquisition/storage program 

25 12k. The storage file 139 is produced by performing a series 
of this flow operation. 
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The~data"acquis±ti"on/'StX)X3ge-met:iiod— by-^^ 

1 is identical to that of the above-explained embodiment 1 . 
^ The set data to be acquired is saved in the setting data file 

140 shown in Fig. 21. 
5 The device data acquired from the control appliance 4 

based on the acquisition/storage program 12k is stored in the 
storage file^ 139 within the auxiliary storage unit 13 (shown in 
Fig . 28) . 

Next, a description will be made of a method for 
10 acquiring data from the control appliance 4 executed by the 
controller 1. 

When an operator initiates the controller 1 by the 

— keyboard 3, the acquisition/storage program 12k stored in the 

I 

memory 12 is commenced. 
15 At a step Slllr this acquisition/storage program 12k 

forms a database formatted storage file 139 for storing therein 
the data acquired from the control appliance 4 inside the 

— auxiliary storage unit 13, and thereafter the process operation 
is advanced to a step S112. , 

20 At a step S112, the accumulation time of t;he 

accumulation time storage area 121a is set to "0", and the 
number storage area 121c is set to "0"- Then, at a step 5113, 

— the elapse time of the elapse time storage area 32b is set to 
"0", and then the process operation is advanced to a further 

25 step SI 14 . 
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— At this step S Tr4T~" control- appi-xOTt:e-device -monitor ihg 

interval", "station number", "device type", and "device No." 
are derived from the setting data file 132, and then the device 
data of the control appliance 4 is read in accordance with the 
set data . 

Then, at a step S115, a comparison is made between the 
device data read at the step SI 14 and the control appliance 
device data comparison value stored in the setting data file 
140. When the former device data is not coincident with the 
control appliance device data, the process operation is 
returned to the step S114 . 

On the other hand, when the read device data is 
compared with the control appliance device data comparison 
value stored in the setting data file 140, if this read device 
15 data is made coincident with this comparison value, then the 
process operation is advanced to a step S116, at which the 
control appliance device monitoring interval set in the setting 
data file 140 is added to the elapse time of the elapse time 
storage area 121b. 
20 Thereafter, at a step S117, the "control appliance 

device monitoring interval", the "station number", the "device 
type", and the "device No. " are derived from the setting data 
file 132, and then the device data of the control appliance 4 
is read in accordance with the set data. 
25 Then, at a step S118, a comparison is made between the 

device data read at the step S117 and the control appliance 
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device dara comparison val ue s tored in rhe 1 1 i n~g"~da t a" f i 1 e 
140. When the former device data is not coincident with the 

control appliance device data, the process operation is 

■ ..(■■ ■ ■ . ' ■ ■ 

returned to the step 5116. 
5 On the other hand, when the read device data is 

compared with the control appliance device data comparison 

■ . ( 

value stored in the setting data file 140, if this read device 
data is not made coincident with this comparison value, then 
the process operation is advanced to a step S119, at which the 
10 elapse time of the elapse time storage area 121b is added to 
the accumulation time of the accumulation time storage area' 
121a, and "1" is added to the number of the number storage area 

i2rc. , 

At a step S120, the accumulation time of the 
15 accumulation time storage area 121a, the elapse time of the 
elapse? time storage area 121b, and the number of the number 
time storage area 121c are stored into the respective 
corresponding areas of the storage file 139 of the auxiliary 
storage unit 13. , 
20 In accordance with this embodiment, the storage file 

used to store the data can be formed in the interactive manner 
by the simple operation, so that since the complex program is 
no longer required to be formed by the user himself, the 
programming work condition could be improved. 
25 Also, the trigger condition can be easily changed and 

the setting operation of the storage file can be readily 
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modifiid; Tfiefef ore— tlTe-awi-red-storave-f-i^^ 

formed without having knowledge about th6 device of the control 
appliance 4 . 

Furthermore, the conditions of the plural control 
5 appliance 4 connected to the controller 1, namely such 
information about the accumulation time, the elapse time, and 
the number, obtained when being compared with a predetermined 
comparison value can be easily acquired in high precision 
without any temporal error, and also the line can be surely 
10 monitored, so that the stage analyzing capability can be 
improved. 
( Embodiment 6 ) 

Referring now to Fig. 30 to Fig. 35, a data 
acquiring/function according to an embodiment of , the present 
15 invention will be described. 

Fig. 30 is a block diagram for representing an 
arrangement of a data processing apparatus having a data 
acquisition function according to an embodiment of the present 
invention. In this drawing, reference numeral 1 shows a 
20 control apparatus (controller) for controlling an appliance 
connected thereto. To this controller I, a CRT2 functioning as 
a display unit, a keyboard 3 functioning as an input unit, and 
a control appliance 4 containing a plurality of PLCs and a 
plurality of PCs are connected. 
25 Within the controller 1, there are provided a CPU for 

executing a user application program and a program such as a 
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~ preset — control"^ prograiriT — — memory — 1-2— f or— storing— the- user 
application program and the preset control program, and an 
>- interface with an auxiliary storage unit 13, a CRT, a keyboard 

3, and a control appliance 4. 
5 In this case, the memory 12 contains a label for 

setting data 122 used to acquire data from the control 
appliance 4 into which at least a name of a read destination 
control appliance, a name of a read device, and a device No. 
are stored; label editing means 123 for editing data written 

10 into, a plurality of labels (a to e) within this label 122 based 
upon the same control appliance name and the same device name; 
communication means 124 for reading data with respect to a 
specific control appliance 4 and a specific device; data 
acquiring means 125 or selectively deriving such data required 

15 to the respective labels (a to e) from the data read out from 
the control appliance 4 by the communication means 124; and a 
table 126 for storing therein a relationship among the 
— respective communication means 124, the control appliance, the 

read device provided with the control appliance 4, 

20 Fig. 31 is a diagram for selectively indicating only 

the "read destination control appliance name" , the "read device 
name", and the "device No." among the data stored in the label 
122. 

Fig. 32 is a diagram for representing the contents of 
25 the table 126 into which the relationship among the respective 
_ communication means 124, control appliance 4, ahd device. 
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Fig. 33 is a flow chart for briefly indicating process 
operation of the controller 1 . 

Fig. 34 is a flow chart for representing process 
operation of the label editing means 123. 
5 Fig. 35 is another flow chart for showing process 

operation to acquire the necessary data from the communication 
means with reference to the table 126 by the data acquiring 
means 125. 

First, the brief operation of the controller 1 will now 

10 be explained with employment of Fig. 33. 

When an operator inputs a data acquisition starting, 
signal from the keyboard 3, at a step S131, the read 
destination control appliance and, the device name are derived 
from the respective labels a, b, c, d, e on which the read 

15 destination control appliance and the device name are written, 
by the label editing means 123. At a step S132, the same items 
are combined with each other among them. At this time, a check 
is done as to whether or not these same items are within the 
maximum size range where all of the device data can communicate 

20 with each other within once. If the device data exceed this 
maximum size range, even when there are the same device data, 
these device data are separately combined with each other. For 
instance, in such a case that there are five sorts of labels (a 
to e) as shown in Fig. 31, the data about the same control 

25 appliances are combined with, each other, and the resultant data 
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readable within one time is 500. 
^ Thereafter, at a step S133, each of the combined data 

groups is transferred to the communication means 124a and 124b 
5 corresponding to a plurality of control appliances (PLC4a and 
PLC4b in this embodiment), and then the process operation is 
advanced to a step S134. i 
^ At a step S134, each of these communication means 124a 

and 124b, to which the data has been supplied, reads at the 
10 data from the head No. of the respective devices up to the 
reading point, which are designated in the table 126, and then 
stores the read data, and thereafter, the process operation is 
advanced to a step S135. 

In other words the same data designated in the plural 

15 labels are read within one time. 

Then, at a step S135, the read data are acquired by the 
data acquisition means corresponding to the label 122a, the 
- label b, the label c, the label d, and the label e with 

reference to the table 126 in such a manner that data in the 
^ 20 ranges required to the respective labels are selected. 

At this time, the relationship how to acquire the data 
by the respective acquisition means from which communication 
means is obtained with reference to the table 126. 

Subsequently, at a step S136, a check is made as to 
^ 25 whether or not a request to accomplish the data acquisition is 

issued from the keyboard 3. If such an end request is issued, 
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then a--series~of— the— process— operation— rs—compl-et —If -such 
an end request is hot yet issued, then the process operation is 
returned to the step S134; At this step S134, the data 
acquisition process operation is repeated until the data 
5 acquisition end signal is issued from the keyboard 3, and the 
data read process operation is repeatedly performed with 
respect to tlie same data. 

Next, the flow operations of the label editing means 
123 will now be described with reference to Fig. 34* 
10 At a first step S141, the read destination control 

appliance, the device name, and the device No. are derived from 
the first label. 

' For example, when the cont,ent of the label 122 is such 

I 

data as illustrated in Fig. 32, as to the firstly read data, it 
15 is assumed that the "read destination control appliance" is "1 

(PLC 4a)", the "read device name" is "D", and the "device No." 

. ■ ill 

is "0" . 

Next, another check is done at a step S142 as to 
whether or not other data arjS left in the same control 

20 appliance. Since this present data corresponds to firstly re^d 
data, it is conceivable that there is no data in the same 
control appliance (PLCl) . Thus, the process operation is 
advanced to a step S145 at which a table is produced by using 
this data as new data. 

25 In this case, assximing now that the point readable 

within one time in this system is equal to 500, when the table 
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—-^^.^^^^^^f^j^Q^ while the head-No^bf "the-read -device is- " 0 " 
and the read point is 500/ the table data are defined as in the 

— column of the conununication means 124a of Fig. 32. 

Then, another check is made at a step S146 as to 
^ 5 whether or not subsequent data is present in the same label. 

If there is the subsequent data as shown in the label 38a, then 

the process operation is returned to the step S141 at which the 
^ subsequent data is acquired. On the other hand, if there is no 

next data, then the process operation is advanced to a step 
^ 10 SI 47 at which a check is made as to whether or not there is a 

next label . 

Now, when there is a next label, the process operation 
^ is returned to the step S141, whereas when there is no next 

label, the process operation is advanced to a further step S149 
"~ 15 at which the process operation is accomplished. 

Next, the processing operation is carried out n such a 
case that second data of the label 122 is acquired at the step 

- S141. 

That is, this second data is now assumed that the "read 
^ 20 destination control appliance" is "1"; the "device name" is 

"D"; and the "device No." is "100". At this time, since the 

data of the same control appliance (PLCl) has been previously 
^ formed at the checking step of the step S142, the process 

operation is advanced to a step S143 at which another check is 
~ 25 done as to whether or not the data of the same device name- is 

present in the table. If there is no same device name data. 
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then— t^te— procesis — operation— is — ^advanced — to — a— step S 1 4 5 . 

However, since there is the same device name in the present 

data, the process operation is advanced to a step S144. At 

■■■(.'. ' ■ " . ■ " ■ * . ■ 

this step S144, a check is done as to whether or not the 
5 designated device No. is present within the data range 
registered in the table. In this case, since the designated 
device No. is 100 and then is present within such a range from 
the head No. of the data contained in the table to 500 points 
(namely, 0< (designated No.)<500), so that this designated 

10 device No. is contained in the coliimn of the communication 
means 124a of Fig. 32, no new table data is produced and then- 
the process operation is advanced to a step S146. To the 
contrary, if the designated device, No. is larger than, or equal 
to 500, then this designated device No. is located outside the 

15 range of the existing data, so that new data is produced at a 
step S145 . 

Next, a description will now be made of process 
operation executed when the content of the label b is edited. 

First, a check similar tq the above-described check for 
20 the data of the label a is carried out with respect to fir^t 
data. Since it can be seen that this first data is contained 
in the table data of the communication means 124a, no new table 
is produced. 

Subsequently, the process operation, is returned to the 
25 step S141 at which second data of the label b is acquired, 
namely, the "read destination control appliance"' is "2 (PLC2 ) " , 
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— tSe— "devi-ce-naine — i-s"" D", a nd-the " devi c e N o . " -is- " 500 " > In 
this case, since only the table data of' "1" is present in the 
read destination control appliance and the same PLC2 data is 
not present in the check operation of the step S142, the 
process operation is advanced to a step S14 5 at which such a 
table data that the "read destination control appliance" data 
is "2(PLC2)" is formed. At this time,, the head No, of the read 
device is "500", and the read point is "SOO", namely 500 points 
from 500 to 999. 

While the editing process is performed in a similar 
manner to that of the above-described manner, the label c is 
contained in the table data of the communication means 124b, 
and the label d is involved in the communication means 124a. 
Then, after the process operation for the second data of the 
15 label e has been accomplished, since no next label is present 
by the judgement result made at the step S147, the process 
operation is advanced to a step S148 at which the process 
operation is ended . 

The two sets of table data as shown in Fig. 32 are 
20 formed from the five labels of Fig. 31 in the above-described 
manner. It should be assumed that the data are stored in this 
table in such a manner that the data sequence is rearranged in 
accordance with the serial number of control appliances, and 
the head read number is rearranged according to this serial 
25 number thereof . 
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— ~ Refexiring-now-tro-a—f low-chart of —Fig —35 r operations of 

the data acquisition means 125 will be described. 

At a first step S151, the "read destination control 
appliance", the "device name", and the "device No." are 
5 acquired from the label a, the label b, the label c, the label 
d, and the label e, which handle the data acquisition means, 

It is now assumed that if the data acquisition means 
"a" is handles, then the data is derived from the label a, and 
if the data acquisition means "b*-, then the data is derived 
10 from the label b. 

If the label a is such data as shown in Fig. 31, then- 
the "read destination control appliance" is "PLCl", the "device 
name" is "D", and the "device No-," is "0"- 

At the next step S152, the head PLC information of the 
15 "read destination control appliance" contained in the table 

data is acquired into which the data acquired from the control 

lit 

appliance 4 have been stored. In this case, when the content 
of the table data is indicated as in Fig. 32, the head PLC 
information becomes "1". , 

20 Then, at a step S153, a check is made as to whether or 

not the "read destination control appliance" acquired from the 
table is identical to the data about "read destination control 
appliance" of the label • If this "read destination control 
appliance" is not identical to the data about "read destination 

25 control appliance" of the label, subsequent head PLC 
information contained in the table is acquired at a step S154. 
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Now— i'f~the "data ar-e^gtven a*s~shown"~in Fig"; 31" and Fig. 

32, then the data "PLCl" of the *'reeid destination control 

— appliance'* is identical to these data, so that the process 
operation is advanced to a step S155 at which a "device name" 

5 contained in this PLC information is acquired. In case of Fig, 
32, the "device name" is "D". 

Next, a check is made as to whether or not the "device 

— name" acquired from the table is identical to the data of the 
label. If this device name is not identical to the data of the 

10 label, then the next device name information contained in the 
table is acquired at a step S157. If such data as shown in 
Fig. 32 is present, since the "device name (D)" is identical to 

— this data, the process operation is advanced to a step S158 at 
which a "head read No." and a "read point" contai,ned in this 

15 device name information are acquired. In the case of the data 
_ of Fig. 32, the "head read No." is "0" and the "read point" is 

"500 points" . 

— Next, at a step S159, another check is done as to 
whether or not the designated device No. in the label is 

20 contained in the point range of the read device acquired from, 
the table. If this designated device No. is not contained in 
the point range, then the process operation is advanced to a 

— step S160 at which next head read No. information is acquired. 
If such data as shown in Fig. 32 is contained, since the 

25 designated "device No." is involved in such a range from the 
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" head~reaa~Nor"~iir~t:fi^ "-read— point " > the 

process operation is advanced to a step S161. 

It could be understood that the data acquisition means 

"a" may acquire the head data among the data about 500 points 
5 from PLCl read by the communication means 124a. Then, the data 

of the "device No.(O)" designated in the label a at the step 

S161 is obtained. 

Subsequently, at a step S162, a further check is done 

as to whether or not the next "read destination control 
10 appliance" data ia designated in the label. For example, if 

the label a in fig. 32 is designated, since second data "PLC2". 

is present, the process operation is returned to the step S151 

at 'which the data acquisition prpcess operation is repeated. 

If the last data in this label is designated, then the process 
15 operation is accomplished. 

According to this embodiment, even when there are the 

same device name data in a plurality of labels, all hf such 

data (read destination control appliance, and device name) are 

combined with each other, Bas^d on the combined inf ojnnation, 
20 the data can be acquired from the control appliances within pne 

time, so that it is possible to eliminate waste operations. 

That is, the same device data are repeatedly read. Also, a 

total number of communication process operations with the 

control appliance, whose process time becomes relatively long, 
25 can be reduced, and therefore the workload given to "the 

controller can be reduced. 
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Also, since the same device^dat-a-set-in a plurality of 

labels are read within one time, there is no problem such that 
the data values are deviated every reading operation even when 
the same device values are present as in such a case that the 
5 communications are established with the control appliances 
every label. Accordingly, reliability in the data acquisition 
could be increased, i 
( Embodiment 7 ) 

Referring now to Fig. 36 to Fig, 40, a rearrangement of 
10 according to an embodiment of the present invention will be 
described. 

Fig, 36 is a block diagram for representing an 
arrangement of a data processing apparatus having a trigger 
condition rearranging function according to an embodiment of 

15 the present invention. In this drawing, a memory 12 employed 
in a control apparatus (controller) for connecting an appliance 
connected thereto includes a label 127 for storing therein 
information used to read the trigger condition from the control 
appliance; and trigger condition reading means 128 for reading 

20 information from the control appliances (PLCl, PLC2, , PLCn) 

based on the information of this label 127. 

The trigger condition reading means 128 employed in the 
memory 12 includes PLCNO. rearranging means 128a for 
sequentially deriving the trigger condition information 

25 contained in the label 127 from the head thereof every PLCNO.; 
a PLC data table 128b for registering the trigger conditions 
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rea^anged~everynPLCNo . Sasecl on th i s~P I7C No , rearranging mean s 
128a; and cominunication means 128c for acquiring the trigger 
condition and the device data from the device data from^ the 
control appliances and for transmitting the data to the control 
5 appliances. This trigger condition reading means 128 further 
includes judgement rearranging means 128d for rearranging the 
trigger information read out every PCNo. in the order 
registered in the label; a trigger storage table '128e for 
storing therein the trigger condition information in the order 
10 registered in the label 127; and trigger condition judging 
means 128f for judging the trigger condition in the order 
registered in the label 127. 

' Fig. 37 is a block diagram for representing a structure 

I 

of the PLC data table 128b. This PLC data table 128b ovms such 
15 a condition that the information as shown in Fig. 39 with 

respect to each df the PLCNo. is rearranged in a small order of 

' ■ ' ■ ■ .. .. ' ' I't 

PLCNo . 

Fig. 38 is a block diagram for showing an arrangement 
of the trigger data storage table 128e. In this trigger data 
20 storage table 128e/ the, trigger information read from the 
control appliance by the communication means 128c with PLC is 
stored in the same order as that of the information of the 
label 127 shown in Fig, 39. 

Fig. 40 is a flow chart for describing process 
25 operations of the trigger condition reading means. 
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At a step ST7X7~a~XaB¥l arranging head "nimber of the 
PLC data table 128b is set to "0" in accordance with the PLGNo. 
rearranging order 128a, and then the process operation is 
advanced to a step S172, 
"^5 At the step 172, "PLCNo." of first trigger condition 

information read from the label 127 is acquired, and then the 
process operation is advanced to a step S173. 

— . At this step S173, the "device name" and "device No." 

among the first trigger condition information from the label 
10 127 are registered in the PLC data table 128b corresponding to 
the first PLCNo., and then the process operation is advanced to 
a step S174 . 

— At the step S174, the label arranging head number is 
added, and the process o]peration is advanced to a , step S175 . 

^ 15 At this step S175, a check is made as to whether or not 

all of the trigger condition information have been acquired 
within the label 127. When all of the trigger condition 

— information have been acquired, a communication is established 
with PLC of this PLCNo. by employing the communication means 

20 128c with PLC to thereby read out the trigger condition 
information, and then the read trigger condition information is 
stored into, for instance, a memory used to store the trigger 
^ condition information at a step S175. 

On the other hand, if all of the trigger condition 
25 information among the label 127 have not yet been acquired at 
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"the^bove~step-ST7 57 then the process "operat ion— is returned to 
the step S17 2 at which the "PLCNo." is regain acquired. 

At a step SI 77, the trigger condition information for 
each of the PLCNo,, which has been read out in the registering 
5 order of the label 127 is rearranged by employing the judgement 
rearranging sequence 128d. 

I 

The first "PLCNo corresponding to the head of the 
label 127 is acquired, the trigger information at the head of 
the PLC data table 128b is read, and then the first trigger 
10 information of the PLCl is stored into the trigger data storage 
table 128e of the relevant arranging number. 

Subsequently, a second "PLCNo." of the label 127 is 

I ■ I ■ 

acc^uired, the second trigger infopnation of the PLC data table 
128b is read, and then the second trigger information of the 
15 read PLCl is stored into the trigger data storage table 128e of 

this relevant arranging number. This process operation is 

■ . • - " lit • 

continued until all of the information of the label 127 have 

been processed. 

At a step 178, the trigger condition of the label 127 

20 is compared with the content of the trigger data storage table 
128e which have been rearranged by the judgement rearranging 
means 128d. When the trigger condition is satisfied, a data 
locking operation for acquiring the device data from the 
control appliance by the locking function. 

25 If the locking condition could not be satisfied at a 

step 178> then a waiting operation is immediately performed by 
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a waiting -means — for a time — period— equal — to— the rigger 

monitoring interval. 
_ At a step S181, another check is made as to whether or 

not an end request is entered from the keyboard connected to 
5 the controller. If the end request signal is entered, then the 

process operation is ended. Conversely, if the end request 

signal is not inputted, then the process operation is returned 
_ to the step S17L at which the trigger condition reading 

operation is performed. 
10 In accordance with this embodiment, when the trigger 

condition is acquired from the control appliance, the 

information of the label 127 is rearranged in response to No. 
_ of the control appliance. As a consequence, even in such a 

case that the data designations for the plural control numbers 
15 are made in a single label and then these data are alternately 

designated, the trigger conditions can be acquired every 

control appliance number. Therefore, the numbers of 

„ communications with respect to the control appliances can be 

reduced and then the workload for the controller can be 
20 reduced. 

Also, since the read trigger condition information is 
rearranged in the original designated sequence, the judgements 

_ of the trigger conditions can be carried, out in the registering 

order without any change in the order registered in the label. 

" 25 (Embodiment 8) 
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— Re f err ing^ — now — o — rFig^r— 4-1 — to — ^Figr— 4 2-, — ^a— wa i t ing 

operation for a data acquisition according to an embodiment of 
the present invention will be described. 

Fig. 41 is a block diagram for representing an 
5 arrangement of a data processing apparatus having a waiting 

means according to an embodiment of the present invention. In 

■ - ■ . ■ • ■ . ■ .■ t 

this drawing, reference numeral 1 shows a control apparatus 

(controller) for controlling an appliance connected thereto, 

reference numeral 3 shows a keyboard for performing an input 

10 operation, reference numeral 4 represents a control appliance, 

and reference numeral 12 denotes a memory employed in the 

controller 1. 

' Inside the memory 12, thei^e are provided a label 127 
for storing therein information used to read out a trigger 

15 condition from the control appliance; trigger condition reading 
means 128 for reading information from the control appliance 
based upon this information of the label 127; a log-in 
mechanism for reading device data from the control appliance; 
and waiting means 129 for performing a waiting operation during 

20 a trigger monitoring interval stored in the label 127. , * 

Fig. 42 is a block diagram for indicating an 
arrangement of the waiting means 129 equipped with means for 
accepting an end request issued from the keyboard 3 even during 
the waiting operation. In this drawing, reference numeral 129a 

25 shows a waiting operation remaining time registering unit for 
registering the trigger monitoring interval 'into waiting 
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operation remai ning- time '1-29t relerence-numeral 129b~denotes a 

waiting operation executing unit for executing the waiting 

— operation every preselected time, reference numeral 129c 
represents a waiting operation remaining time changing unit for 

5 subtracting a constant time for actually performing the waiting 
operation from the waiting operation remaining time to change 
the waiting operation remaining time.i Also, reference numeral 
129d shows an end request accepting unit for accepting an end 
request signal entered from the keyboard 3 to thereby judge as 

^ 10 to whether or not the end request is issued, reference numeral 

129e denotes a waiting operation remaining time judging unit 
for judging the waiting operation remaining time and for 

^ repeatedly performing the waiting operation when there is still 

waiting operation remaining time, and reference numeral 129f 

^ 15 represents a waiting operation remaining time for storing the 

waiting operation remaining time. 

Fig- 4 3 is a flow chart for describing operations of 

— the waiting operation means according to this embodiment* 

With reference to the flow operation of Fig, 43, the 
^ 20 waiting operation by this waiting operation means will now be 

explained. 

At a first step S191, in response to the information of 

— the label 127, the trigger condition reading means 127 reads 
put a trigger condition used to read out the device data from 

" 25 the control appliance 4, and then the process operation is 

advanced to a step S192. 
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~ At this "Step sr92 , "when "the trigger conditxon~is made 
coincident, the device, data derived from the control appliance 
is log-in based upon the log-in function, and then the process 
operation is advanced to a step S193, 
5 At the step S193, the trigger monitoring interval 

stored in the label 127 is registered into the waiting 
operation remaining time 129f within the waiting means 129. 
Then, . at a step S194, the waiting operation is executed for a 
preselected time by the waiting operation executing unit 129b. 

10 At this time, when the waiting operation remaining time 
registered in the waiting operation remaining time 129f is 
longer than, or equal to "1 second", a predetermined time is 
eqiial to "1 second". When the wait:-ing operation remaining time 
is shorter than " 1 second " , a predetermined time implies a 

15 waiting operation remaining time. 

Thereafter, at a step S195, the actually waiting time 
is subtracted from the waiting operation remaining time in the 
waiting operation remaining time changing unit 129c so as to 
change the waiting operation .remaining time, and then the 

20 process operation is advanced to a step S196. * 

At a step S196, a check is made as to whether or not an 
end request is issued from the end request accepting unit 129d 
via the keyboard 3. If such an end request is issued, then the 
end process operation is performed. 

25 On the other hand, when no end request is issued via 

the keyboard 3 at the step S196, the process operation is 
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Advanced 

waiting operation remaining time judging unit 129e as to 

— whether or not there is the waiting operation remaining time 
129f . 

"■" 5 If there is the waiting operation remaining time 129f , 

then the waiting operation defined from the step S194 is 
repeated. Conversely, if there is no waiting operation 
remaining time 129f, then the trigger condition reading 
operation defined from the step S191 is repeatedly performed. 
~" 10 Conventionally, even when the end request is 

transmitted from the keyboard 3, this end request could not be 
accepted unless the waiting operation for a predetermined 
trigger monitoring interval is carried out. Therefore, the end 
process operation could 'not be carried out. To the contrary, 
in accordance with this embodiment, even when the waiting 
operation defined by the trigger monitoring interval is not 
completed, the end request can be accepted every preselected 
time interval ("1 second" in this embodiment). The end process 
operation can be performed even in such a case that the trigger 
20 monitoring interval is long (for example, 1 hour), or the 
waiting operation is being executed. Accordingly, the work 
capability could be increased. 

Although this embodiment has described the end request, 
a similar process operation may be performed when other signals 
25 are received from the keyboard 3 and the control appliance 4. 



15 
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Since — thiB~~ present~~invention^ has been— arranged," as 

previously described, .this invention owns the below-mentioned 
effects • 

A data processing apparatus, according to the present 
5 invention, is comprised of : storage format setting means for 

setting a storage format in an interactive manner in order' to 

\ ■ ' 

store acquisition data in an arbitrary format, acquired from a 
control appliance connected thereto; storage file forming means 
for forming a storage file used to store said acquisition data 

10 based upon the storage format set by this storage format 
setting means; and storage means for storing the acquisition* 
data acquired from said control appliance in the storage file 
f orlned by this storage file f ormi^ng means in accordance with 
the storage format set by said storage format setting means. 

15 As a consequence, the storage file used to store the 

data can be formed in the interactive manner by the simple 
operation, so that since the complex program is no longer 
required to be formed by the user himself, a plenty of time and 
a heavy workload required for, the programming work can be 

20 reduced . * 

The specific knowledge required to execute the 
programming work is no longer required. Since such a simple 
work to answer to the interactive work i? required, the editing 
work such as the correction becomes easy, and thus the user 

25 operability could be increased. 
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A storage — processing -appar a tus_^ — a e cording- to the 
present invention, is comprised of: storage format setting 

— means for setting a descriptive format in an interactive manner 
in order to store acquisition data in an arbitrary format, 

5 acquired from a control appliance connected thereto; 
descriptive file forming means for forming a descriptive file 
based upon the descriptive format pet by this descriptive 
format setting means? and write means for writing write data to 
said control means into the descriptive file formed by this 
^ 10 descriptive file forming means. 

As a consequence, the storage file used to store the 
data can be formed in the interactive manner by the simple 
_ operation, so that since the complex program is no longer 

required to be formed by the user himself, a plenty of time and 
15 a heavy workload required for the programming work can be 
reduced. 

The specific knowledge required to execute the 
^ programming work is no longer required. Since such a simple 

work to answer to the interactive work is required, the editing 
" 20 work such as the correction becomes easy, and thus the user 

operability could be increased. 

Since either the storage means or the write means 

— processes the acquisition data acquired from the control 
appliance, or the write data written into the control appliance 

~ 25 in a preselected format by employing a designated condition 

formula, and thereafter stores or describes the processed data. 
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when the~~data— is — ^acquired — or— described, — this— data" can be 
derived in the format required by the user without being again 
processed, so that the user operability could be improved. 

Since either the acquisition data acquired from the 
5 connected control appliance or the write data for the connected 
control appliance is simultaneously set the storage format 
setting means or the descriptive format setting means, either 
the acquisition data, or the write data can be readily related 
to the storage format or the write format, and then the data 
10 can be easily set, so that the work capability could be 
increased. 

Also, a data processing apparatus, according to the 
preisent invention, is comprised qf; acquisition data setting 
means for setting a condition used to acquire acquisition data 

15 from a control appliance connected thereto; and data acquiring 
means for acquiring the acquisition data from said control 
appliance based upon the condition set by this acquisition data 
setting means, it is readily possible to form the condition 
used to acquire the acquisition <;iata from the control appliance 

20 in. the interactive format. Since the program for setting the 
condition is no longer required by the user himself, a plenty 
of time and a heavy workload required for the programming work 
can be reduced. 

The specific knowledge required to execute the 

25 programming work is no longer required. Since such a simple 
work to answer to the interactive work is required, the editing 
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work such as the correcri^fr~beconres—e^sy,— "and— thus the user 
operability could be increased. 

Since the acquisition data acquired from the control 
appliance by the data acquiring means is compared with 
5 predetermined monitor comparison data to thereby store a 
history when said acquisition data is coincident with said 
monitor comparison data, the data processing apparatus itself 
can own the history based on the data of the control appliance, 
so that the manufacturing stage management capability for the 
10 manufacturing line can be increased. 

Also, data processing apparatus is comprised of : a 
production instruction data file for storing therein production 
instruction data on which processing condition for each of 
products manufactured by the connected control appliance have 
15 been described; comparing means for comparing a specific item 
of the production instruction data stored in this production 
instruction data file with the acquisition data acquired* from 
the control appliance; and production instructing means for 
instructing said control appliance to start a production when 
20 said comparing means judges that said acquisition data 
corresponds to the specific item of said production instruction 
data based upon said production instruction data corresponding 
to said acquisition data. Accordingly, the production 
instruction can be issued to only such a case that the specific 
25 item of the production instruction data corresponds to the 
acquisition data. Thus, the data about the production 
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~ ilistrli^cirion can~~Be managed in'^a^^batctr^inanner , ~so" that the 
maintenance and the management can be easily performed. 

Since the data processing apparatus is comprised of 
editing means, for editing the condition data for the data 
5 acquisition set so as to acquire the acquisition data from the 

connected control appliance in unit of said connected control 

■ , ■ • . ■ . ■ ■ .• ' 

appliance, the time required for the data communication can be 
shortened by reducing the numbers of data transmissions between 
the control appliance and the data processing apparatus. The 

10 necessary data can be? immediately transmitted/received, so that 
the manufacturing stage analysis capabilities such as the line 
monitoring operation can be improved, and thus the production 
capabilities can be improved. , 

Since the acquisition data acquired every control 

15 appliance are restored in correspondence with the conditions 

set by said acquisition data setting means, only the required 

' ■ ■ 'ill 
data can be easily handled, so that the data maintenance and 

management can be readily performed. 

Also, the data processing apparatus is comprised of: a 

20 waiting time registering unit for registering therein waiting 
time in order to interrupt a data processing operation; and an 
end request accepting unit for subdividing said waiting time 
every preselected time interval, and for judging as to whether 
or not an end request is inputted, which instructs an end of 

25 the data processing operation every subdivided time interval; 
in which when said end instruction accepting unit judges such 
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that the" ervd request~lLS^nte^ operation 

is accomplished. In such a case that the end request for 

— notifying the end of the data processing operation is entered^ 
the data processing apparatus can respond to this end request, 

5 SO that the waste waiting time can be reduced and thus the 
productivities can be improved. 

The foregoing description of a preferred embodiment of 
^ the invention has been presented for purposes of illustration 

and description. It is not intended to be exhaustive or to 
^ 10 limit the invention to the precise form disclosed, and 

modifications and variations are possible in light of the above 
teachings or may be acquired from practice of the invention, 

— The embodiment was chosen and described in order to explain the 
principles of the invention and its practical application to 

15 enable one skilled in the art to utilize the invention in 
various embodiments and with various modifications as are 
suited to the particular use contemplated. It is intended that 

— the scope of the invention be defined by the claims appended 
hereto, and their equivalents. 
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1 !• A data processing apparatus, comprising: 

2 storage format setting means for setting a storage 

3 format in an interactive manner to store acquisition data in an 

4 arbitrary format, acquired from a control appliance connected 

5 thereto; 

6 storage file forming means for forming a storage file 

7 used to store said acquisition data based upon the storage 

8 format set by said storage format setting means; and 

9 storage means for storing the acquisition data acquired 

10 from said control appliance in the storage file formed by said 

11 storage file forming means in accordance with the storage 

12 format set by said storage format setting means. 

1 2* A data processing apparatus as claiiped in claim 

2 1, wherein said storage means processes the acquisition data 

3 acquired from the control appliance in a preselected format by 

4 employing a designated condition formula to store the processed 

5 data . 

1 3. A data processing apparatus as claimed in claim 

2 1 or claim 2, wherein the acquisition data acquired from the connected 

3 control appliance is simultaneously set by said storage format 

4 setting means . 

1 4, A data processing apparatus as claimed in claim 

2 1, claim 2 or claim 3, further conprising: 

3 a waiting time registering unit for registering therein 

4 waiting time to interrupt a data processing operation; and 
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5 an end request accepting unit for subdividing said 

6 waiting time every preselected time interval, and for judging 

7 as to whether or not an end request is inputted, which 

8 instructs an end of the data processing operation, every 

9 subdivided time interval; 

10 wherein when said end instruction accepting unit judges 

11 such that the end request is entered, the data processing 

12 operation is accomplished. 

1 5. A storage processing apparatus, comprising: 

2 descriptive format setting means for setting a 

3 descriptive format in an interactive - manner to store 

4 acquisition data in an arbitrary format, acquired from a 

5 control appliance connected thereto; 

6 descriptive file forming means for forming a 

7 descriptive file based upon the descriptive format set by said 

8 descriptive format setting means; and 

9 write means for writing write data to said control 

10 means into the descriptive file formed by said descriptive file 

11 forming means . 

1 . 6 . A storage processing apparatus as claimed in claim , 

2 5, wherein said write means processes the write data to be 

3 written into the control appliance in a preselected format by 
A employing a designated condition formula to describe the 
5 processed data. 
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2 7 . A storage processing apparatus as claimed in claim 5 

2 or claim 6, wherein the write data for the connected control appliance 

3 is simultaneously set by said descriptive format setting means • 

1 8 • A storage processing apparatxas as claimed in claim 5 , 

2 claim 6 or claim 7, further comprising: 

3 a waiting time registering unit for registering therein 
A waiting time to interrupt a data processing operation; aind 

5 an end request accepting unit for subdividing said 

6 waiting time every preselected time interval, and for judging 

7 as to whether or not an end request is inputted, which 

8 instructs an end of the data processing operation, every 

9 subdivided time interval; 

10 wherein when said end instruction accepting unit judges 

11 such that the end request is entered, the dat^ processing 

12 operation is accomplished. 

1 9. A data processing apparatus, comprising: 

2 acquisition data setting means for setting a condition 

3 used to acquire acquisition data from a control appliance 

4 connected thereto; and 

5 data acquiring means for acquiring the acquisition data 

6 from said control appliance balsed upon the condition set by 

7 said acquisition data setting means. 

1 10. A data processing apparatus as claimed in claim 

2 9, wherein the acquisition data acquired, from the control 

3 appliance by said data acquiring means is compared with 
A predetermined monitor comparison data to store a history when 



- 92 - 



GB 2 309 804 



Page 127 of 131 



» ■ . ■ ■ ' . . ' 

5 said "acquisiri^n data i"5: — ^coincident witti- said monitor 

6 comparison data. 

1 11. A data processing apparatus as claimed in claim v 

2 9 or claim 10, further comprising: 

3 a production instruction data file for storing therein 

4 production instruction data on which processing conditions for 

5 each of products manufactured by the connected control 

6 appliance have been described; 

7 comparing means for comparing a specific item of the 

8 production instruction data stored in said production 

9 instruction data file with the acquisition, data acquired from 

10 the control appliance; and 

11 ' production instructing m^ans for instructing said 

12 control appliance to start a production when said comparing 

13 means judges that said acquisition data corresponds to the 

14 specific item of said production instruction data based upon 

15 said production instruction data corresponding to saxd 

16 acquisition data. 

1 12. A data processing pipparatus as claimed in claim 

2 9, claiin 10 or claim 11, further comprising editing means for editing the 

3 condition data for the data acquis! ticai set to acquire the acquisition 

4 data from the connected control appliance in unit of said 

5 control appliance. 

1 13. A data processing apparatus as claimed in any one 

2 of claims 9 to 12, wherein the acquisiticn data acquired every control 
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3 appliance are restored in correspondence with tHe "conditions 

A set by said acquisition data setting means. 

1 14. A data processing apparatus as claimed in any one 

2 of claims 9 to 13, further comprising: 

3 a waiting time registering unit for registering therein 
A waiting time in order to interrupt a data processing operation; 

5 and ' . 

6 an end request accepting unit for subdividing said 

7 waiting time every preselected time interval, and for judging 

8 as to whether or not an end request is inputted, which 

9 instructs an end of the data processing operation, every 

10 subdivided time interval; 

11 wherein when said end instruction accepting unit judges 

12 such that the end request is entered, the data processing 

13 operation is accomplished. 

15- A data processing apparatus substantially as herein 
described with referaice to Figures 1 to 43 of the accompanying drawings. 
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